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TECHNICAL NOTE 3477

HYDRODYNAMIC PRESSURE DISTRIBUFIONS OBTAINED DURING
A PLANING INVESTIGATION OF FIVE
RELATED PRISMATIC SURFACES

By Walter J. Kapryan and George M. Boyd, Jr.
SUMMARY

Pressure-distribution surveys have been made for five related pris-
metic surfaces, having angles of dead rise of 0°, 20° with and without
horizontal chine flare, and 40° with and without horizontal chine flare,
as part of general research on planing surfaces. Pressure distributions,
which gave integrated 1ifis to well within 10 percent of the applied
load, were obtained during pure planing and are presented for wetted-
length—beam ratios ranging from approximately 0.5 to 5, trims from 4°
to 30°, and beam loadings from spproximately 2.8 to 38.

The results substantiate the use of the normal-load coefficient as
the key parameter in predicting flast-plate center-line pressures. The
results further show that flat-plate pressure distributions can be ade-
quately predicted from existing theories. The reduction in pressure
accompanylng an increase -in angle of deasd rise is about as would be expected
on the basis.of previous force measurements. The addition of horizontal
chine flare increases the pressure near the chines and extends the region
of positive pressures further forwerd of the stagnation point in the wvicin-

. 1ty of the chines. Existing theories are in poor agreement with the exper-

imentel pressure distributions obtained for surfaces having dead rise.
The 1ift and centers of pressure are in good agreement with recent exper-
imental and theoretical NACA research on planing surfaces.

INTRODUCTION

A pressure-distribution survey was undertaken by the National
Advisory Committee for Aeronauntics as part of a general progrem of
research on the planing characteristics of a series of related prismatic
surfaces. The principal cbjective of thls program was to extend the
ra’ge of experimental deta on planing surfaces to cover the high trim
and loading conditions of importance in the design of high-speed water-
based aircraft. The details of thils program are described in reference 1
and the results of the initlal phase of the investigation are presented
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in references 1 to 5. During the initial phase, force measurements were
obtalned for seven models incorporating angles of dead rise of 00, 20°,
and 4O°, and 20° and 40° with horizontal chine flare and with vertical
chine strips.

The primary purpose of this paper 1s to present pressure distribu-
tions for the aforementiocned models {excepting the two with vertical
chine strips) at conditions representative of the range of trims, 1lift
coefficients, and wetted lengths of references 1 to 5. Wetted lengths
ranged from approximately 0.5 to 5 beams, trims ranged from 40 to 30°,
end beem loadings ranged from approximately 2.8 to 38. Inasm ich as the
force tests of references 1 to 5 established the primary dependence of
the planing characteristics on trim and lift coefficlent, it was possible
to expedite the present tests by limiting the number of speeds at which
Pressure messurements were made. For the most part, data were obtained
at a speed of 40 feet per second with a few supplementary runs to deter-
mine the effect, if any, of change in speed on these distributions. The
experimental pressures and force dats obtained from these tests are pre-
sented in tables I to V. Typical distributions are presented and com-
pared with those calculated on the basis of existing longitudinal and
transverse pressure-distribution theories.

SYMBOLS
b beam of planing surface, 0.333 ft
A Ca
Clp 1ift coefficlient based on square of beam, 5 = 2
Y y2p2
5 oy
A o
CLS 1ift coefficient based on principal wetted ares, =
P v2g In/b
2
(CN ) center-line normasl-load coefficlent, -——fﬁfi————
Sjc 0.95 cos T
Cy speed coefficient or Froude number, V/\/gb

Ca load coefficient or beam loading, Aych

L}
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draft of orifice with respect t¢ undisturbed water level, £t
acceleration due to gravity, 32.2 ft/sec?
Jength of planing surface, £t

chine wetted length, ft

length along chine to stagnation point, ft
keel wetted length, £t

length along keel to stagnetion point, £t

mean wetted length, ft

center-of-pressure location (measured along keel forward of
trailing edge), £t

measured dynamic pressure at orifice (does not include static
displacement), 1b/sq £t

total pressure at orifice, 1b/sq £t

dynamic pressure based on towing-carriage velocity, %-VE,
1b/sq £t

nondimensional pressure ratio

principal wetted area (bounded by trailing edge, chines, and
heavy spray line) projected on plane parallel to keel, Ipb,
'sq ft ' '

horizontal velocity, ft/sec

density of tank water, 63.4t 1b/cu ft

density of mercury, 1lb/cu ft

density of fresh water, 62.4 I1b/cu ft

displacement of mercury column with respect to free surface
of mercury in reservoir, ft

distance from undisturbed water level to mercury reference
level, £t '
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B angle of dead rise, deg
A vertical load, 1b T -
) mess density of tank water, 1.969 slugs/cu £t
T trim, deg
A distance forward of trailling edge of model, beams
R/Kp ratio of dlstance forward of trailing edge with respect to
distance from tralling edge to stagnation point
Subscripts:
( )e denotes data obtained during force tests
( )y denotes deta obtained during pressure tests

DESCRIPTION OF MODELS

The cross sections of the models and pertinent dimensions are pre-
sented in figure 1. The models, which were constructed of plexigles,
were rectanguler in plan form and had a length of 36 inches and a beam
of 4 inches. Models 303, 301, and 302 were simple prismatic surfaces -
having angles of dead rise of 0°, 20°, and 400, respectively. Models 301-A ,
and %02-A hed horizontally flared chines with basic angles of dead rise
of 200 and 409, respectively. Sharp chines and keels were maintained
throughout these tests. Each model had a total of 100 orifices, 1/32 of
an inch in diameter, drilled perpendiculsr to the bottom surface. Speclal
care was taken to insure clean and sharp orifice edges, since preparatory .
experimentation by the authors end the results of the investigation
reported in reference 6 established the need for such orifices for accurate
pressure measurements. The general arrangement of these orifices 1s shown
in figures 1 and 2. The orifices were arranged along three major buttocks,
one of which was 0.1 inch outboard of the model center line, another was
0.1 inch inboard of the chine, while the third was located midway between
model center line and chine. A few suxiliasry orifices were placed in
buttocks midway between the major buttocks. In order to define the pres-
gures as near the trailing edge as possible, five orifices were located
in the aforementioned buttocks 0.1 inch forward of the tralling edge.

A1l orifices can be located by means of the scale &t the bottom of fig-

ure 2.

®a
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APPARATUS AND FPROCEDURES

The investigation was conducted in Langley tank nc. 1. The apparatus
for towing the model and the instrumentation for the force measurements
are described in reference 7. The models were towed at fixed predeter-
mined trims, loads, and speeds, and were free to rise. The wetted areas
were determined from underwater photographs in the manner described in
reference 1 and from visual readings of the wetted length where photo-
graphs were not avallable. The wetted lengths ranged from aspproximately 0.5
to 5 beams, trims ranged from 4° to 30°, and beam loadings ranged from
approximately 2.8 to 38. Most of the data were obtained et a speed of
40 feet per second. A few runs were made at various other speeds. ranging
from epproximately 22 to 50 feet per second to determine the effect, if
any, of change in speed on the distributions.

The pressures were measured with s bank of mercury-water manometers
connected to 100 orifices on each model and were photographically recorded.
A disgram of the manometer system used to measure the pressures is shown
in figure 3. 1In this particular system the lines leading from the ori-
fices to the mercury columns at the manometer board were completely filled
with water so that the pressure at the orifice was transmitted to the
mercury without any compressibillity errors and with minimum time lag.

The dynamic pressure at the orifice is defined by the following equation:

p =z + y(lwgg - ')
where the total pressure is defined by

p' =D+ aw

In view of the range of trims and wetted lengths under investigation, a
wide range of pressures defining the distributions was anticipated. In
order, therefore, to obtain the maximum menometer deflections for the
particular conditlon being tested, the board was provided with a means

for varying its angle of inclinatlon. For the present tests the manometer-
board angle was veried from approximately 15° to 42° from the horizontal.
The mancmeter deflections were recorded photographically after they became
stabilized on the board. A photograph of a typlcel distribution is pre-
sented as Ffigure k. _ :

The aerodynamlc tares were held to a minimm by the windshielding
arrangement used for the investigations described in references 1 to 5.
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PRECISION

The quantities measured are generally believed to be accurate within
the following limits:

Loed, 1b . e e e e e e e $0.30
Wetted length, 1M, » + v v v v e +0.25
PTrim, deg - « « « v « o ¢ o o e 4 v e 4 e v e e e e e e e s +0.10
Speed, FE/SEC « v 4 v it e e e e e e e e e e e e e e e 40.20

The pressure readings asre believed to be accurate to within 10.05 inch
along the manometer board. Since, however, the manometer board angle was

varied throughout the tests, the accuracy of the pressure reading in pounds

per square inch was a function of that angle and varied from 10.0l pound
per square inch for a manometer board angle of 15° to *0.018 pound per

square inch for a manometer board angle of 42°. The resulting pressure

distributions gave integrated 1ifts that in almost every case were well

within 10 percent of the applied load.

RESULTS AND DISCUSSION

The data for all models are presented in tables I to V. The losad,
speed, wetted lengths, and center-of-pressure locatlon are expressed as
conventionsl hydrodynemic coefficients. The 11ft coefficients are
expressed both in terms of the square of the beam and in terms of the
principal wetted area. The pressures are presented in the form of the
ratio p/q, where q is the dynamic pressure based on the speed of the
towing carrisge. The center-of-pressure values were cbtained by inte-
grating the pressure-distribution curves and therefore do not include
the effect of friction. This effect for the conditlons tested, however,
is generally slight so that the wvalues obtained should be in reasonsble
agreement with those determined from force measurements.

A few general comparlsons are made of the experimental pressure
distributions with those calculated from existing theories. A method
based on potential flow is presented in reference 8 for computing trans-
verse distribubtions when the chines are immersed; in reference 9, &an
expanding lamins end sprey-root analysis are the basis for predicting
trangsverse distributions when the chines are not immersed. Smlley, in
reference 10, presents a semiempirical method, based on the center-line
normal-load coefficient, for spplying Wegner's two-dimensional flet-plate
theory to define longitudingl center-line distributions. The center-line
normal-load coefficilent is discussed in some detail in reference 10, and
the use of this coefficient is suggested as the basis for making quanti-
tative comparisons between experimental and theoretical pressure
distributions.
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Pressure Distributions on the Flat Plate

Representative pressure distributions for the flat plate are pre-
sented in figures 5 to 7. The distributions obtalned at a trim of 6°
are shown in figure 5 for the wetted-length—beam ratios of 1.07, 2.87,
and 5.07. In each instance the experimental pressures measured along
the buttock 0.1 inch outboard of the model center line are presented in
the upper half of the figure as center-line pressures (they differ from
the faired center-line pressures by a negligible amount) and are compared
with curves calculated by the procedure proposed in referéence 10. The
agreement between experiment and theory-is seen to be good.

The lower halves of figures 5(a), 5(b), and 5(c) present the exper-
imental pressures along various transverse sections, together with cal-
culated curves hased on the chine-jmmersed transverse theory of refer-
ence 8. Equations (41) of reference 8 permit the calculation of P/Pmax’

where p is the pressure at any given point of the transverse distribu-
tion end ppg, 1s the center-line pressure. Plots of p/py,y egainst

x/b, where x 1is the trensverse distance from the center line to the
point in question and b 1s the model beam, were constructed. These
plots, together with the center-line pressures calcwlated by the method
of reference 10, formed the basis for the construction of the chine-
immersed transverse distributions presented in this report. In figure 5
good overall sgreement is seen to exist in the distribution from center
line to chine.

Figures 6 and T present experimental and calculated results for
trims of 18° and 30°. For these trims the agreement between experiment
and theory is generally comparsble with that of the 6° corditioms,
although the experimental pressures in the vicinity of the stegnation
point are seen to be lower than those predicted by theory. Since, how-
ever, the pressures were measured by means of an orifice-manometer system
coupled with a slightly fiuctuating model wetted lengbh, this result was
not entirely unexpected. For the case of steady-state planing, these
peak pressures are largely a matter of academic rather than of practical
interest and generally have little effect on the overall 1lifk.

Although the bulk of the pressure data presented herein was obtained
at a speed of 40 feet per second, a few runs were made at different speeds
but at the same 1ift coefficlent to determine whether differences in speed
would affect the pressure data. Two such check runs were made with the
flat plate at a trim of 12° and are compared in figure 8. These con-
ditions represent a lift coefficient Cp —of epproximately 0.366. In

one case the load equeled 64.5 pounds at a velocity of 4O feet per second;
for the other, the applied load was 20 pounds at a velocity of 22.4 feet
per second. Although there is some scatter, the resulting curves are
seen to be in good ggreement with each other and with the calculated
pressures.
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The absence of a speed effect is perhaps more forcefully lllustrated
by figure 9, which compares copditions at approximately the same center-
line normal-load coefficient Cnssc but at two different trims, wetted

lengths, and speeds. One condition is at a trim of 6°, 1/b = 0.45, _
and V = 40 fps (Cv = 12.20), whereas the other condition is at a trim

of 12°, 1/b=2.62, and V = 22.% fps (Cy = 6.83). For these condi-
tions (CNS)c averages 0.16. The agreement of these conditions between

themselves and with theory is excellent and, together with the curves of
figures 5 to 7, substantiates the use of the normal-load coefficient as
the key parameter in predicting center-line pressures for the flat plate.
The generally good agreement between the flat-plate theories and the
experimental results permits the confident use of these theories together
with planing data or planing theory (for example, ref. 11) to predict
flat-plate pressure distributions, at least throughout the planing range
of the present investigation.

Pressure Distributions on V-Shaped Surfaces

Without chine flare.- Representatlive pressure distributions for the
200 and &0°. engle-of-dead-rise surfaces are presented in figures 10
and 11, respectively. In the upper part of each figure, the center-line
pressures, which were obtained from transverse falrings of the experi-
mental data, are presented and compared with calculated center-line or
keel pressures. Two methods for calculating these distributions were
used, both of which represent Smiley's (ref 10) semiempirical applica-
tion of Wagner's two-dimensional flat-plate theory, wherein the trim and
wetted length for the particular condition being investigated asre used
to determine a normal-load coefficient. In one case the normal-load
coefficlient is derived from flat-plate 1ift curves. As can be seen, this
procedure results in the prediction of excessive pressures. In the other
case the experimental 1ift curves for the particular deasd-rise angle
being investigated were used to determine the normal-load coefficlents
from which the calculated curves. were defined. This procedure results
in generally underestimating the center-line pressures. In either case,
the calculated distributions are not in gdod agreement with the experi-
. mental distributions.

The lower halves of figures 10 and 11.present ekxperimental trans-
verse distributions and compare them with those calculated by methods
presented in reference 8 for the chine-immersed case (the center-line
pressures match those calculated from flst-plate 1lift curves) and by
the methods of reference 9 for the portion of the wetted area where the
chines are not immersed. In order to apply the theory of reference 9
to plening. at practical trims, an effective dead-rise angle was derived.
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(see eq. (24), ref. 12.) Since the theory is limited to "small" dead-
rise angles, with 45° suggested as the upper limit, the comparisons made
herein are confined to conditions where the effective dead-rise angle is
less than 45°. In most cases, the calculated curves of figures 10 and 11
are in poor agreement with experiment.

The reduction in pressure with increase 1in angle of dead rise is
gbout as expected from the results of previous force measurements, where
it was shown that the LO° angle-of-dead-rise surface developed approxi-
mately 30 percent less 1ift than the 20° angle-of-dead-rise surface. In
general, the longitudinal and transverse distributions have similar shape.
The most significant difference appears to be & general reduction of pres-
sure along the longitudinal distributions as the asngle of dead rise is
increased. This effect is shown in flgure 12, wherein distributions
obtained with the flat plate, the 20°, and the LOC® angle-of-dead-rise sur-
faces are compared at a trim of 18° and & mean wetted length of approxi-
mately 1 beam.

The location of the stagnation line (line of peak pressures) from
keel to chine was determined from the pressure measurements. Although
the actual pesk pressures defining the stagnation line were not obtained,
the stagnation line could be located with a falr degree of accuracy
because of the close spacing of the orifices along the hull bottom. The
stagnation-line location was in good agreement with the location based
on tuft studies using a model having an 8-inch beam snd a dead-rise
angle of 20°. Typical underwater photographs of the model with tufts
are shown in figure 13. Careful inspection of these photographs enables
fairly close approximation of the location of the stagnation line in
each lnstance. Curves defining the variation with trim of the difference
between the lengths along the keel and chine to the stagnation point are
shown in figure 1k for the dead-rise angles of 20° and 40°. Curves pre-
dicted on the basis of reference 12 are also Included., It is apparent
that, although the trends are the same, the theory predicts larger keel-
-to-chine variations than were found experimentally.

With chine flare.- In figures 15 and 16 transverse distributions
obtained with the models having horizontal chine flare are compared with
those obtained with the unflared models. The comparisons were made at
representative trims for conditions where the wetted lengths along the
keel were the same. In general, the transverse distributions for the
models with and without chine flare are similar in shape, except that,
in the vicinity of the chines, the flsred models generally have signi-
ficantly higher pressures. This difference would be expected, inasmuch
as the 1ift for a given wetted leéngth is increased when chine flare is
used (ref. 5) since the flare effectively reduces the angle of dead rise
et the chines. -The differences due to chine flare can probably best be
illustrated with longitudinal distributions along the chine buttocks as
shown in figure 17. The region of positive pressure for the flared sur-
face extends farther forward of the stegnation point than is the case for
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the unflared surface. This, too, is largely due to the lower effective
dead-rise angle that results when chine flare is introduced and is also
believed to be due, to some extent, to the downward deflection imparted -
to the water just forward of the stagnation line (where the flow over

the surface is primarily lateral) as it travels from keel to chine.

Additional Comparisons

In figure 18 the 1lift coefficients obtained by integration of the
pressure distributions are compared wlth those obtained from the force
measurements of references 1 to 5. Reasonable sgreement is seen to
exist. In figure 19 the lntegrated 1ift coefficients for the flat plate
are compared with the 1ift theory of Shuford (ref. 11). The agreement
here indicates that Shuford's equation can be used to predict the center-
line normal-load coefficients without resorting to flat-plate 1ift curves.
In figures 20 and 21, the locations of the centers of pressure based on
pressure measurements also are compared with those obtained from the
force meessurements of references 1 to 5 and those calculated on the basis
of reference 11, respectively. The general agreement here, too, is good.
It is felt that the quality of the overall agreement between the inte-
grated 1ift and center-of-pressure data with those obtained from force
measurements strengthens the results obtalned during both lnvestigations;
thus these data can be used with confidence in predicting hydrodynamic
force characteristics during pure planing.

CONCLUDING REMARKS

Experimental pressure distributions have been obtained for s series
of related planing surfaces having angles of dead rise ranging from Q°
to 40°. In almost every case the integreted 1lifts resulting from these
pressure distributions were well within 10 percent of the applied load.. -
The results substantlate the use of the normal-load coefficient as the
key parameter in predicting flat-plate center-line pressures. Comparison
of the experimental pressure distributions with those predicted by the
theories of Wagner, Korvin-Kroukovsky, and Chabrow shows that flat-plate
pressures can be adequately predicted by these theories. The reduction
in pressure accompanying an increase in angle of dead rise is gbout as would
be expected on the basis of previous force measurements. The chief effect
on the shape of the distribution as the dead-rise angle is increased
appears to be a general reductlon of pressure along the longitudinal
distributions. When the dead-rise surfaces are modified with the addi-
tion of horizontal chine flare, the primary effects on the dlstribution
are the increase of pressure near the chines and the extension of the
reglon of positive pressures farther forward of the stagnation point in
the vicinity of the chines. On the basis of comparisons of the experi- N
mental pressure distributions with those calculated from existing theorles,

-y
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it appears that the existing theories do not adequately predict pressures
for surfaces having dead rise.

The 1ift-coefficient and center-of-pressure data cobtained are in
good agreement with recent experimental and theoretical NACA resesrch on
planing surfaces. _

Langley Aeronauticel Leboratory,
National Advisory Committee for Aeronautics,.
Langley Field, Va., June 13, 1955.
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TABLE T

PURE PLARING FRESSURE DATA OBTATNED WITH A RECTANGULAR FLAT PLATE

LARQLEY TANK MODEL 303

(Density of tank water, 65.% 1bfcu fi)

NACA TN 3477

| % Pressure pfe at crifice mmber -
it e B S AP PR N Y I Y R X A A
T = ke
1| 3.28{12.20{0.45] 0.280.04k0 f0.0978}0.0189 j0.0330]{ 0. 0757 [0. 0897]0. 0221 | 0. COSK
2f k.77]12.20{1.05{ .73] .0840| .0610{ .0097| .0205; .0292| .052%| .0378] .ok320.03M0{0.07T3| 0.0908]0. 05k
5| T.4612.23]2.62(2.89| .0998 | .0382 .0000{ .0210[ .0157{ .0137| .0137! .0137| .0x37| 0137 .c237| .o179(0.02920.0253(0. OckT
4| 7.33]12.20{3.12} 2.28! .098% | .0315{-.0022( .0059| .0008{ .0119! .0219! .01k ] .omag| .c1ax{ .otigf .o124| .oxk&] .cas7] .cast
5(10.01[12.26]5.12{3.4% ] .1332] .0260( 0000| .00M1{ .0056| .0109( .0056] .0096| .0096| .0096] .0096] .0096| .0096] .c098] 0056
1'-6°
6| 5.45[12.20{0.43] 0.36)0.0732 bo.1627]0.0216 [0.ch97] 0. 0756 [0. 1484 0. 1078{ 0. 0102
7| T-T5]12.1712.07] .78| -1046| .09TT} .0093| .02m1| .o%ke| .chog]| .04 .06 L)cmg 0.2056] 0. 1862]0.0358
8] T.08f .12 :.1212.21 -1660 | .0mh2]-.0029) .0206| .ctks| .oa7h| .oagk| .ougk ) .0213| .olgk| .0213( .0252[0.0262 o.mszqo.oesl
9] 8.56{20.13{2.87f2.02] .2668 ) ,0581]-.0034 ) .o111] .ox6e! .0221f .0233] .ox70( .0230] .0187] .0187) .o313] .0eTe| . 0298
10(12.4812.20{3.10{2.16] .1676| .o3k1| .0022| .ok1] .o195| .o211| .o227| .o2e2| .0217| .0228] .0228] .0266] .cema] .02871 .03%1
11{19.36 {15.268| 2,07 2.04 | .2660| .0578] .0100) .c279] .05 o8] .c262) .c269) .o262| .o280| .0ams) .c286( .o327] .o327| .om1
12|12.99|12.23}2.70) 1.99| .1736 ] .0%43] o000| .0110f .0179] .0e20| .0192] .0220| .0206| .0233) .0e20| .o302| .0308| .0357| L0305
15115.65 |12.20{4. 75| 3.08| 2120} .Obkk|-.0005( .0086] .0173] .0068{ .o175| .oak2]| .cas7| .o162! .ca%7| .ca7s| .ca78] .ou73| .ca68
14 [16.29 |22.20]5.07}3.48] .2188 | .ch32]-.0138) .0097] .0210| .0138) .onzk) .o110( .o152! .oush] .0138{ .0066| .o132] .or7e| .ouse
15[16.85 [12.26]5.0012.95] 21687 .ok3k| 001k | .0123{ .0150) .0291] .026%| .026%) .0164] .016%4| .016k| .c20m] .ceom| .o20s] .oees
T=9° L
16] 8.31{12.25[0.50§0.38)0.1112 jo. 202k 0.0316 p.m;FJ.ugs 0.23210.1868]0.0055
I7(11.k2|12.20] .87 .6&] 153k | .1763] .o110] .0386) .0566] .o731] 0883 .mg’o.ms} o.sh)é‘o.oo:h
18}18.62[12.20{2.45]1.80{ .2502 109_1.‘ 0000| .0152] o8| 0276 .0200( .0e90| .0331] .0331| .0359]0.ckhe]0.0512|0.0621|0.0745
19{19.04 J12.20|2.50{1.83| .2556 | .2025}-.0055| .0293| .0276] .0327] 0331 .0332) .0%86] .0386] .okoof .ohke! .Ok9T| .0SOT] .OTOM
20]19.9% {12.23)2.75] L.92] .2666 .0969] o0000] .0178) .cexs! .cak7] .ce6L| 0275 | .ovo2] .o302| .o330] .o3mT| .ohos| .ouB1| .os36
£1120.32)12.26}2.92}2.00] .270: | .0926| .coB2f .0208| .0273{ .0%0L| .031k] .031k ) .0383| .o383] .omu2] .ou38| .ous1] .0519] .o560
22|27.90(12.17{5.12}3.50{ .3768( .0T36|-.0012 .0097| .01s2| .0180] .0180| .0180 .0160| .0180;-.0180 .0250f .ces0| .0e6k| .0250
23|27.90{12.20]5.0513.38 .38 ] .othe| o0000| .0052] .0193] .o235| .0235| .0235( 0235 -0255 .0233| 0276 .-0275 0e76[ .0276
hla7.90|12.20|5.00{3.51] 3748 .o750{-.012%] .0097| .0138 -0152 .0152] .0152( .0166] .0166] .0152( .0221] .ce1] .c233! .o22)
e5|21.90]12.23[%.97)3.58] .3730( .0T50{-.0011] .om3] .0172( .0162] .o1gh| .0%07] .o019k| .0237| 026! .cagh| . 0329 0270
T = 180
26]10.65 {12,20/0.50{ 0.38 |0. 1432 [0.256% | 0. C453 [0.1007]0. 1721 [0. 2T [0. 219k |0.0276
27{16.27(12.17(1.06] .72| .2198 .co™h| .ccBh| .oz82| .o165| .om3]| .1210 .u:gk.lws 0.2923|0.3079 0. 0236
28]27.48}12.20]2,62{1.85] .3692| .2409! .0069| .030k| .0386] .OkeB| .Oh6e) .OkE3| .ou98| .0938] .0566] .0621)0.0690]0.07T5(0.089T
29| 8.52] 6.83|2.62]1.90] .3652] .139%|-.0132| .0088) .0176! .cok| .026] .0332| .o3se] .0306]1.0396! o4 | .0m28] .0660] .o792
T = 18° . -
30{15.3k [12.20(0.50]0.35 10,2062 [0.41e} 0. 0869 [0.1697| 0. 2622 [0.4450 | 0. 3860 0. 0276
sio.28]12.23]1.00| .69 .30 | .3e06[ .op08| .os6n| 1222 .283| .1799] .220% lo. 268 [0.46ne]0. 5867)0.c265
T = k°
32118, 66{12.20{0.50]0.3% |0. 2508 [0.5016] 0. 1270 0. 2265 0. 3395 | 0.52851 0 k623 [0. 0110
33(32.16]12.20{2.06] .71] .k322] .hoo| .o6ms| .1270| .18ha) .2001| .eomr) .2801(0.3h91 |o.krrHo. G238 0. 0800
i T = 300 .
3k | 22,11 112.29]0.53 [0.34 0. 2908 [o.532% | 0. 1578 |0. 273k [ 0. 3862 |0. 5209 { 0.5780 | 0. 142k J0. 0209
35158.60(12.35|1.07] .68| 3o} N7m| .0956( .172k| .8155| .2ho2| .2990) .3h62] k176 )0.511910.6035 0. 33k

Ky
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NACA TN 3477

TABLX I.- Continued
PURE PLAKING PRESSURE DATA OBTATNED WITH A EECTANGULAR FIAT FLATE

LANGIEY BANX MODEL 303

(Denaity of tank vater, €5.k 1bfoum £t)

Pressure p/q at orifice mmber - N
o s e ulw v [»]=]=]s]*]s =[x
=k
1
2
% |0.0557 | 0.0ksk | 0.0687 | 0.2009 fo0.08k |0.0055
%[ .o1%| .0z70]| .o2%2| .03k | .ok3% | o762 [ 0.0265
5| -0096| 0109} .09 ..0l09 | .15k | L0123 | -0I23| 0.0123 | 0.012F | 0.0150 | 00232 | 0.0275 | 0.0383 |0.0ks2 | 0.0656
: T.6°
[
T
8 |0.0368 j0.0k26 | 0.0465 | 0.3 ]0.0659 | 0.2mT | 0.1240 | 0.0%88
9| kS8 | oo | L0613 | o8 | .2A57 | 0885 [ .0128
0§ .0390 | .ok95 | .Ob53 | L0336 | 0710 | .1160 | .0520] .00BT
1 | .okke | .o517{ .o580 | 0685 | .0300 | .1269 | .ol0T
12| o051 o0 0920 1095 | .10 | .0KT
13} .0201) o2 .omm2 oea; 0086 | L0265k | .02tk | .0578 | 0.03k0 [0.0h12 | 0.0%2k § 0.0BeT | 0.259T7 [0.0m9
x| 0195 | .020T| 0207 .0k8 { .05 | o207 | .0e21| .ce21| .ozza ] .0276| .ommr| .ok2B| .0566 | 0635 | 0.088%
15 | .oco5 | .cebo| .0a60 | 0260 | o1k | (o260 ]| .0e87| .028T7 ) .0087 | .o3he| .chSL| .ob0L| .0925 | .1299 | .20%0
T =9
16
T
18 |e.123k | 0.1950 | 0.357k | 0.0138
19 | .20k9 | .IM63 | .2387 | .26%0 (0.0235
20 | .o797| -093% | 2167 § .1705 | 318 | 0000
21| o697 | .omé5| 0888 | .o998 | 1205 | 321 |o.ma78
22 | .02 ) .0319) .O%19 | .0319 | .03 | .0361 | .0361(0.0388 |0.0586 | 0.0kg9 | 0.0582 | 0.075 | 0.095T |0.1152 | 0-16%2
25 | .om7| .ozk5 | .osh5 | .o%k3 | .ch2B | OBIk | .OkXk| .OUG9 | .OkS5 | .oom8| .ofe1| .o81h | .110k | 123k | .2koB
o | oo | o317 | .0®aT | L0317 | -O3T5 | .OBAS | .G3M5| .okoo | .Oklk | .Oh97| .0621| .1BOG] .1076 | 139k | .2200
2§ .ok8| 0513 0513 | .33 | .88 | .oh2o | .o350| .ok53 | .o | L0656 | .os5e| .o873| .mso | .emv| 8k
T = 12°
26
o7
28 (01242 | 0.1552 [o.20k2 [0.3381 |0.3188 |0.0069
29 | Jlakk | 1608 | .176L | 8817 | AhaL | .COWk
= 18°
3
n
T = 2R
32
7
T = 30°
3%
5

15
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TABLE I.- Continuad

PURE PIANING PRESSURE DATA OPPATNED WITH A RECEANGULAR FIAT PLATE

LARGLEY TANX MODEL 308
(Density of tank water, 63.% 1b/ou rt)

NACA TN 3477

Prassure p/q &t crifice mumber -

U [0 [ [ [ [ » [ % | % [ [ % [ [w] w ] % |
T=}o
2 0.0151 |o0.0541 {0.1059 |0.1616 §0.0573 |o0.012L
2 L0082 | L0211 | .03k | .0389 | .OMTO | .0600 (0.0816 o.1ek3 [0.1681 |0.0768! 0.0022
3 -.00%5 | 0069 | L0030 | .0265 | .0165 | .0206 | .0206 | .o2g0 | .0220 | .0261] .0261|0.0330 |0.0%98
3 -.00T% | .00k3 | .0086 | .om9| .aa30 | .ca57 | .0a73 | L0178 | .28k | .ca73| .018% | .0238 | .ooks
5 [0.0793 |0.09k3 | -.0082 | o000 | .00B2| .0109: .0109 | .0I3T { .0137 ) .QM3T | .0M3T | .037} .0137) .OABT | .0M3T
=6
6 0.0184 |0.0605 [0.1072 [0.1917 | 0.2%91 |0.0519
T L0027 | 0256 | .0598 | .o32k | .o6uk | .0818 {0.1069 |0.1541 | 0.2777 | 0.167T|-0.0003
8 ~.0097 | .0078 | .0135 | .0223 [ .ozke | .0281 | .0310 | .0359 | .0369 | 0378 .0378 (0.0HOT |0.0Mk3
9 -.0102 | 0111 | .0287 | .02%0 | .0281 | .0298 | .o3hg | .o%k1 | .omhl | .o375| .oka7 !l .okb3 | 0336
15 -.0027 | .01%0 | .0e05 | .0R60 | .0282 | ,0299 | .0520 | .OBML | .OB4T ] .0368| .0379| .33 | .OBTT
had 008 | .0276 | .o2uB o;oo 03517 | L0358 .o | L0579 ! 0386 | .0386| .choo ] .OB6S | .0510
12 Lokl | .0120 | .0206 | .0275 | .0275 | .03%0 | .0%%0 | .035T| .0383 | .ohaS| .owo| .os22 | .0MB
13 -.006k | L0070 | L0157 | .0208 | .0222 | .0232 | .oh% 0859 0265 | .0265] .0265 | .0308 | .om92
1 }0.2490 f 0.1697) -.0085 | 0083 | .0138 | .o266| .ou79 | .0221 | .o235 | L0235 | .0255 | .oek8] .o2k8 | .ock8 | .ock8
15 | .oh6 -.0081 ] 0096 016k | o219 .09} o273 [ o215 | .cem3 | (0275 031k} .OBLR} .0BIM | .0%1n
Tmgo ’
16 0.0316 | 0.064T |0.263% | 0.2933 | 0.4079 |0.0536
17 L0083 | .ouke | .op1| .0960| .1285 | .1725 |0.2539 |0.5092 [o.031T
18 -.0053 | 0195 | .O31T| .okeB} .okh2 | .052k [ .0966 | .060T } .0635 |0.0690f 0.075% | 0.0925 [0.1201
19 .00Mh | .OM8 | .o3k5  .okh2| .ok97 [ .052h )| .0566 | .0621 [ .0633 | .0650| .O76T| .0983 | .1a32
20 -.0069 | .0192 | .0262 | .Oh12| .OM26 | .CRET | .0n0B [ .o3k9 | .o577| .061B| .068T| .0769 | .0865
21 o0tk | w0219 | Loske | WABT] w78 | .omig | L0560 | L0388 | .0601 ) i0Bk2| .O6% | .OT38 | .0B20
22 |0.2899 | 0.0638 | -.000h | .0128 | 0236 .0305 | .O3T | .O3Th | .ohoR | .Oh02 | .OM16 [ .Oh3O[ .Okhh | .Ok38 | .okT2
o5 ) .e;3 | .oo69] .ooak | .0165 | .0276( .030h | .o359 | L0386 .ok | .ouk2 | .O4h2 | .CBR2| .OAD5 | .CHOT | .OMGT
ot | .2801] .0083} -.0055 | 0138 | .o222| .0276| .0317| .03%5 | 0378 | .0386 | .ckoO | .OhOO| .ORh2 | .OME3 | W69
25 | .0092 -.0081 | .oa2k | .o2er} .o313] .0296 | .o3k0 | 0318 | .0588 ) .ohk | .o37Y] .OSTT| .OSTT (| .OMSS
T = 120
26 0.0428 10.1283 [0.2305 | 0.3878 | 0.k6e3 | 0.1201
=44 L0222 | .069% | L1026} .1332| 1623 | .2011 |0.2635 | 0.3511 {0.585% | 0.1526
28 L0083 | 0375 | .0538| .o6k9| .0m8} .OTT [ .0828 | .0869 | .ogek | .0966| 0.1076 | 0.12k2 |0.1k63
29 -.017T6 | L0132 | .o308| .ovho| .o57R| L0616 .otk | .otok | o8| (0836 .o092k| .1232 | .136%
T = 18°
30 0.0911 | 0.2208 | 0.3588 | 0.5561 | 0.7To2h | 0. 1339
3% OkB1 | L1222 | 17k [ 2225 ) (2682 .3320 [ 0.k217 {0.5920 | 0.7650 | 0.152%
-
32 0.1366 | 0.3036 |o.h652 | 0.6T34 | 0.9205 | 0.0517
3% L0690 1 .1739 | .2u8h | .3036| .36291 .hW3lg |0.5299 | 0.66T9 | 0.8666 | 0.MTUT
T - 30°
34 0.175k }0.3686 | 0.5399 | 0.7099 | 0.8133 | 0.4638 | 0.Ou62
» L2061 ] 2398 | 32607 3920 .h6eo{ 3375 ) .6200 | 0.7382 | 0.8352 | 0.6789| 0.0215

oy
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NACA TN 3477

TABRLE I.- Continied
FURE PLANING PRESSURE DATA OPTAINFD WITH A RECTANGULAR FLAT PLATE
LANGLEY TANK MODEL 303
(Density of tazk watar, 63.k 1bfeu rt)

Pressure p/q et crifice mumber -

Tlw Iw [ [ w]w [ w o ][n]=]» % [» %[5
T kO .
1
2
3 10.0565 |0.0689 |0.096L | 0.1352 | 0.1595 | 0.00kL
k| .02g2 | .3A6 | 05891 .OKk3 | .OSMO| .11k6 | 0.0B33
5 | -0137 | .o137 | -0137| 0137 | 0137} .0357| -0205 {0.0205 [ 0.096 | 0.02k6 |0.0287 | 0.0396 [0.0568 | 0.0793 | 0.1012
= 6°
6
T
8 [0.050k 10.0562 [0.0620 | 0.0679 | 0.063% | 0.2%k92 | 0.267h | 0.008T
9] 0686 | .ot | 0936 | .2157] .15T75] 2611 .08
10| .ok2 | 0618 | 0672 .0769| .0005| .16Th| .1691( .oc27
1| 080k | 0650 | 0787} .0939| .1128]| ———{ 0255
12§ 082 | 1036 | Ja277| 1648 .106k] .060h
)35 o222 L0319 ) .03k | .0319 | .03%k| .03T3| .0389 ) .ok27| 0.0MTO; 0.0368 | 0.0735 | 0.1200 | 0.2502 | 0.1289 | 6.0070
| o262 | .0@76 | .oe90§ .0290 | .o3%9| .omT| 0359 .05T3| .ohoo| .ok2 | .83 | .03%3 | L0800} .0980 (| .31
15| 0328 | o355 | .0355| .3 | 0355 | .05 | Okek| .ohs1| .OWTB| .0533 | (0813 .oB3h | 139k | .1982| .2639
=9
16
7
18 |0.1822 [0.2608 j0.k112 | 0.2290 | 0.0055
19 | .1567 | .2139 | .3288| .ks8e| .0800
20 | .11ko | .1ko0 | .17k | .2129 | .hoOT9| 0.00%5
21 | 0971} 1080 | Jd205] 35! .AT36| .3800 | 0.051%
22 k85 0513 Q513 o5 | .0m3)| .oser| .0582] 0.0638 | 0.0753 | 0.0765 | 0.0BME | 0.10% | 0.2k36 | 0.1789 | 0.2%kaT
25 | .obo7 | .onB2 | 0552 0982 .02 .0607| .063M | .0690] .o7k3| .0B1k | .0923 | .1187| .1TER| .2208| 3367
| o83 | .05k | .omk' .oxk| .o53| .oom2| .ob07] .0662] .o7iBi .0787 | .o9sk | 1159 | .16k2} .2111| .31k6
5 | o507 | otes | .onm' .om7| .omm| .odes| .osm| oom| .oms| .oms| ool .| mas| i) .ees
=120
26
T
28 10.1891 |0.2305 | 0.2939 | 0.k26k § 0.5865)] 0.009T
29| .1760 | .15 | .2685 | .378%3| .6162| o000
‘l'-lBo
N
‘5
= ok°
32
33
T = 30°
b3
3
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TABLE I.~ Continued

PURE PIANING FRESSURE DATA OBTAINED WITH A RECTANGULAR FIAT PIATE
LANGLEY TARK MODEL 305

(Dengity of tank water, 63.h Ib/ou £t}

NACA TN 3477

Pressurs p/q &t crifice mmben - )
“wleldleleale s [ala]s]n]n[n]w
. . 7=k
1 0.018% | 0.0362 | 0.1065 |0.1643 [ 0.05%9 | 0.0157
2 005 | L0227 | J0%03 | .oh11 | .OWTO| .0616 |0.0876 |0.125% [ 0.1751 | 0.0800 | 0.0022
3 ~.0027]| 0055 | .0096 | .0165 | .033T7] .0165 ( .0lg2 ] .79 .0a92| .0206{ .0261 {0.0571|Q.0358
¥ -.0065 [ .o0k3 | 0086 | o135 | .0130 .0130 | .0162 | .0173] .018k} .0152( .01 | 0263 | .0259
5 lo.1162 [0.2627 | -.0068 | .coik | .ooh1 | .oxe3 | .o125| .onzs | .oiem | .o1e3| .0123). .0223| .0123 | .0M78| .0M37
. 1'-6°
[ 0.0227 | 0.06k3 [0.1115 10.1972 |0.2805 | 0.0659
T .005h | L0262 ) (0393 | .05BO | .0695 | .08k |0.1129 |0.15k1 | 0.2722 | 0.2156 j-0.0022
8 -.0078 | .00T8 | .o116 | .0m13 | .om3| .oche | .o201 | L0291 .o339| .o%9| .0268 |0.0k36 |0.0ms
g -.00k2 { 0077 | .0261 | .028% | .026h | .0281 | .033) | .02Br] .0323| .0391| .okes | .GkO3 [ 0319
10 —0022{ .0125{ .0179 | .0kh | .0266] .c260 | 0298 | .omk| .oZB6| .033L| 037k | JOAB3 | .OMGE
hid L0058 | .0189 | .o | .o%00 | .029T| .03k [ .O%kS | .0362) .B96} .o3T9| .oho6 | .0500 | L0810
12 0000 [ 0024 [ .0206 | 0502 | .c275 | .0316 | 0357 | .0W3| 0530 | .0385 | .Okho | 0536 | .O6M6
3 -.0049 | .0086] .0135 | .c203 | .oe05{ .0221 | .02k | .o2%k| .0270} .n@E5{ .0276 | .03%0) .0297
1 [o.20k2 030781 -.0081 | 0055 | .o10h | .0195 | .o1T9 ) .o207 | .cem | .o2o7| .c2ell .0221] .0235 | .0262 | .0ch8
15 | .1012 0027 | 0096 0178 | .oe52 | 0232 | L0080 | .030L ) .0260| .0%01| .03l O3k | .0328 | o328
LR
16 0.0302 | 0.0975 | 0.163% |0.2871 ] 0.k581 { 0.0548
17 0000 | .okl | o5 | (1048 | .1325] .179h |0.2622 |0.kB58 | 0.0767
18 0000 | .0R0T | .0317 | .obk2 | .Ok55 | .Ok9T | .0580 | 0593 | .0621| 0.0690 | 0.0828 |0.059%4 |0.1R70
19 0055 | .o2h8 | .o3m9 | .ok69 | .ohBs | .02k | .0893 | .of0T| 0849 .0662) .0787 | .0952 ums
20 000 | o233 | 0316 | .26 ]| .ohho| o467 | 0536 | L0565 .0391| .0963] .0700 [ .0%52 | 09D
2 o1z | oesz| .o369 | OWTEB [ .OoR | .0560 | L0615 | .0588| .o6ke| 0570 .0697 | 0820 | L0889
22 |0.3939 |0.%911 [ -.002% | .0138 | .ou9k | .0%05 | 0305 ] .0333 | .o37TA | .O37H| .Oh30| .OW30| .OkbL | .09 | .OuBS
es | sa3% | .oe16! o000 | .odse} .oe3s | .o3s1 | .o35:| .o3m9 | .okoo | .ohoo| .oM2| .Ohhz2| .ohke | (0521 | .Ok9T
o | 120 | oo | -0 | Lo1m | Lozen | Losob | .omok | .osmp | o386 | .0385| .ovoo| .osoo| .oum | .onor| .ouB
2! .ome 0129 | 0367 | .omke | .ov2 ) 0313 | .o313 | o275 | .oh3B| .ob6k| .0366| .omio | .o528| .okso
T =120
26 0.0k83 10,1366 | 0.2360 |0.5892 | 0.4885 | 0.1573
2T 0222 | 06661 1006 | 1359 { 166 ' 2094 [0.27h6 |0.399h | 0.6020 | 0.208T
28 0083 | .o3vs | .osh | 0662 om0+ .OTTS | .0Bs8 ]| .08B3) .0925( .0980 | 0.1090 [0.131 |0.150k
29 -.0220 | 0088 | .0308 | .oWk0 | .oMBk | .0616 | .ofoh | .OTOk] .o792| .0880| .0968 | .1uk | .1A08
* = 18°
30 0.100T }0.227T (0.3685 |0.5361 |0.7275 | 0.1863
31 JOhgh | L1sea ] a77R | .22k | .2788] .34kT [o.hkog |0.6030( 0.7980 | O.2225
T= 4O
32 0.2421 |0.3091 | 0.4830 |0.66886 | 0.9345 | 0.0511
55 oms | LTe6 | 212 | w6 | 3T .lms'g 0.5306 [0.6845 | 0.86TTT | 0.T960 | 0000
T = 30°
3 0.1795 [0.376L | 0.5562 {0.7290 | 0.8459 | 0.5508 |0.0653
35 206 | (2398 | 3382 | 4108 | .h795] 3850 | .6kT9 |0.TE10| 0.8661 | 0.759T | 0.0229




NACA TN 3477

PABLE I.- Contimued

PUEE PLANING PRESSURE DATA OBTATNED YITE A EECTANGULAR FLAT PLATE

LAJGLEY TAMK MODEL 305

(Denaity of tank water, £3.% 1bfeu ft)

Presmre /g =t oriffce mmber -
B O O A N I N I O M N I
. T=k°
1
2
3 p-otr 0.071k ] 0.1050 | 0.1621 J0.1T58 [0.002T .
% | .0261| .o32k | .oBL1 [ .Ok9T | 0573 | .12k3 [oO.1ckg
5 | .omm7] .oxr| .ows | .oeos | .oas0 | .o178| 016k | 00232 00232 | o000 | .03k | 0.0hak | 0.06k2 {008 | o.1162
7= 60
6
T
8 l0.050k | 0.0543 | 0.0659 |0.0795 | 0.06T2 |0.1608 | 0.2956 | 0-0116
9| .0587| .o188| 0987 | -1295] 1600 | .2802 | .0136
10 | .os26] .o5%3 | .0688 | .oBoT | -0927 | .1TOL| .1983| .o0h3
11 { .0590| .0670 | .0828 p .1062 | 1307 { ~=ree{ .02
I2 | 0879 .0969 | .I3%6 | .1786 | .2033 | .oT00
13| .0297| .c22| L0330 | 0357 | -03k0 | 0373 | .0389 | .ok32 |0.0ks2 | 0.062T | 0.0805 | 0.13k6 | 0.2756 | 0.1619 | 0.00%
W | 0e35| L0235 | 0290 | o350k | .oe76 | .omaT| 0076 | 0573 | .0586| .okS9| .OkB3 | .o635| .08k | .1076| .1k63
15 | 0328 .0328| 0369 | 05965 0369 | .0396 | .o5o5| .owm | 0506 | .0560| .0656] .0889| .19 | .2032| .302L
T=g0
16
17
18 [0.1960 | 0.2636 {0.41568 |0.k2ge | 0.00kL
19§ .1670| .2167| 3205 | Kem] .100i
20 | .1222 | .1387| .18%% | .zk72 | .03 |o.o10
21| 0998 | .10k | 1355 | 1613 | 1777 | .38&8 |0.0335
22 | .obfs | .okBs’| .oma7| .05t .o%eT | 0596 | .0569 | 0.0652 [0.0722 | 0-0T9L | 0.0888 | 0.1123} 0.148k | 0.1500 | 0.2580
251 .okoT} .OB9T | .0566 | .0580| .0566| .060T | .0635 | 0676 | o751 .0236| .1076| .1270| .ITSh| .ZME| .33
% | o83 | ook | o552 | 0566 [ o538 | L0580 | L0566 | .0662 | .oth5 | .0800| .0066| .1228| .1697| .2=k9| .3284
25| o517 | .oke6 .okgo | -om17| 0609 | 0668 | 0558 | .0852 | o771} .ooh8| .10k6 | .kOT| .2231| .3369| B3
T=12°
26
14
28 10.1967 | 0.23%8 | 0.30TT j0.A26k | 0.6810 | 0.0110
29) .180s | .2200 ) .eea7 ] 3815 | €62 | o000
v = 18°
30
31
7wk
32
3
T = %%
%
35

19
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TABLE I.- Conoluded
PURE PLANING FRESSURE DATA OHTATNED WITH A RECTANGULAR FLAT PIATE
LANGLEY TAWK MODEL 303
(Density of tank water, 63.4 Ibfeu ft)

NACA TN 3477

Prassure p/g &t crifice number -

Fun
8 | o | oo [ o[ & [ & [ 5 | 6 [ o 98 9 100
Tm° .
1 0.0162 | 0.0395 0.0179 | 0.0574
2 0060 L0553 | 0.0986 ) .0076 LOu55 | 0.12h5
3 0000 0178 L0151 | 0.0865 0000 L0192 .0220 | o.0989
k -.0076 .0130 0119 .0336 -.008% .ol1h 0179 0390
-5 |-o0.1230 - [ 0.1832 | -.00RT .0109 0082 .0150 | 0.0889 | -~.o0hl 0123 0150 .0178 | 0.1033
=6 ’
6 0.0200 | 0.2016 0.0232 | 0.2623%
T 0060 059 0.18258 005k 0653 0.1590
8 -.0078 0252 0252 | 0.0581 -.0078 0262 .0%9 | 0.06%0
9 -.0068 o029 | L0196 .0799 1 -.008 . o281 L0357 .0910
i 0000 0255 0260 <0601 -.0011 0260 0336 +0661.
11 0076 0510 0510 0Tk .0083 03500 L0373 0787
12 0027 . 0502 0061 .1hoL 0000. [ .0288 (5.7 28 1250
13 -.0043 .0195 0190 .0282 -.006% .0195 0260 0319
1 | oo.2195 ] 0.367. | -.0069 .0166 0138 .0262 | 0.1200 | -.0097 L0195 0248 0250 | 0255
5 1189 -003% 0218 -0191 05 2720 000k . .0hE 0287 0353 3076
T g0
16 0.0316 | 0.3500 0.0371 | o.haho
17 .0083 21187 | 05051 0110 L1339 | 0.4913
18 o041 oi2B 0469 | 0.50TL 0000 LOkh2 0607 | o.h112
19 00k e T o483 5022 .0028 L0311 0621 5213
20 L0055 -.deho .0h53 1566 ookL .0728 ~059% .00k
21 .0096 | .okés 0465 1135 0096 .oig2 0628 1258
2 | o203 | 0785 | -.0083 .02TT .026h JOukk | o.2278 | -.00Mh 0303 .cho2 L0513 | o.2k85
o 175 | 0386 o000 | .ozok 0331 o6y | 221 | .oom L35 | .oz | .oms2 | .38
- 5065 | .owhz | -.0083 | .oe6e o028 oz | .30e2 | 003 | .o50h | .0386 | .ok | 560
25 1013 0022 | o313 | .okok | 069 | .37THL 0000 | .0280 | 377 | .ome | .hhko
T = 12°
26 0.0485 | 0.3908 0.0511 | 0.MT33
27 .0250 Jh98 | 0.36k9 0236 L1651 | 0.3915 .
28 . 0069 .08k9 o5 | o.2705 LL) o -0097 0731 .0897 | 0.3036
29 -.0176 JO4ko .0616 -1 -, 0176 0872 .OTh8 .2817
T = 18° )
30 0.0980 | 0.6182 0.099% | 0.T162
31 .0508 2488 | 0.56T3 Ok LT | 0.5920
Tw2h°
32 0.1k08 | 0.832 0.1435 0.9287
3] 080G 3318 | 0.6258 0787 372 | 0.6T76
7 = 30°
2 0.T9 | 0.7698 0.1795 | 0.8296
5 172 h283 0.6977 L1351 7oL 0.7516




'z

[

NACA TN 3477

TABLE T

FURE PLANING PRESSURE DATA OBTATNED WITH A FPLANING SURFACE

EAYING A 20° ANGLE OF DEAD HISE

LANGLEY TANK MODEL 301

(Density of tank water, £3.% Ib/cu ft)

sl ¢y ¢ l! 12 c:.‘, o Pressure pfq &t crifice muzber -
Pl sl 2js[ w5 [e[ 7] 8o [ w] uf
T a )
1] 2.77{22.3%| 0.82|0.68 Jo.0575] 0. 0463 | 0. 4 20]0.0356 |0.0115 0. 006a)
2| k.90[12.172.25{2.35| .0662] .o26k| .0033} .0076| .0009] .0100f 0.0263 |0.022%i0.0258| 0.ca7} 0.0163]0.0239]0.054k [0.0120
3] 7.33]12.11}5.90)3.15§ .1002] .0204) .0022} .0oh9) .0082] .00m5| .0L10f .0066) .0088) .0099] .OO7T| -010h| .0121) .c121
=6
k| 2.98112.201 0.59[0.59]0.0%00[0.0816}0.05030.0173 j0.00T6
5} h.69]12.20f .86| .68| .0630| .0732) .0u79| .037h | .07A5|0.08T2{ 0.01R6
6] 7.2 |12.231 1.7 |1.25] .0968] .0556] .o0o92| .0156] .0205| 0199 .o0z80)0.026k]0.0665]0.03TT| O.0k26}0.1045 [0.0086
7| 8.52{12.20{2.36|1.67] .1ihk | .0k85| 0043 [ 0103 | .02k6| .o235! o211 .OLT3| .0211] .0227i .c2ll| .o260) .035T[0.06kk
8§ 9.37{12.23) 2.7 |1.97} .1252] .0k5T| .00kB| .00B6 | .0229) .0119| .0189| .015L! .ol72| .0aB9; .ON6T| .0226) .0275| 0291
91 9.58(12.20{ 2.9k [2.08| 1288} .ou38| .00k3| .0081{ .c125f .o108| .ox73| .oa30| .owe| .or7a| .cas8 .oer7| .0260] .oeSe
10{15.42}12.20/ 5.11J3.57] 180k} .0353] o000l .008% ) .0076) .005%] .0097] .0076| .0092) .0l25] .oog2) .odik] .o3kd] .olkd
e
11| 5.11|12.20] 0.45 j0.k110.0686 |0. 152k | 0.0709 [0. A TS P.o;og 0.006%
12} 7.88]12.208 .95| .67} .2098| .113k| .0227] .0390 0818} 0.1717 |0.0568{0.0081
3lk.18{12.23| 197|175 | .1976} .1000| .00%9| .0129] .0189f .0183| .0253| .0=37] .ceB6l0.0307| 0.02960.03610.0k26 j0.0566
1 [25.15 [12.20{k.97{3.30| .3108| .0625|-.0038| .0032| .0092| .0065| .0097| .0cge| .ow30| .ous| .ouzs| _case| .ou | o1
T = 1%
15| 7.2 [12.171 0.h2]0.36 p.og’re p.zsza 0.06:k |0.1568 b.lagl p.ooae
16]11.50]12. .86} .63} .1546] .1798] .0265)] .ck88j .06 ] .0dk8] 0.1533 j0.2829l0.00k2
17]38.02}15.25| .92 .65] .1550| .1685) .0312| k99| .0669| -0919] .1M1B| .2kiL| .os17
18{21.17{12.20 2.2 [1.57{ .28k | .1270] .0125] .0237| .0320] .0320} .0390| .OhChk| .ohTRjo.0515| 0.0%%00.0683 0.0506 J0.1798
19{11.8 | 9.152.36)1.77/ -2828] .1198] .o00es| .00tk | 0275 .0i73| .0223| .0223| .c272) .0272| .0322) .oh21| .0%20) .07EB
20| 8.%2| 7.742.k1[1.68] .2860| .1187]-.00k1| .0095] .0090| 0205 .o29B| .0284| .0338| .0366| .3t .ouso] .os69| o788
21435.01{15. 2.62[1.80] .2”62( .1092] .0Thk | .0216| 0288 .0288( .o3%2) .0342| .chos| .okaz| .oh2s| .obok| .0629| .0683
22)19.04) 9.09)4.58(5.27} .4608] .0923}-.0126] .0000} 0050} 0050} .0126| .0126| .0126) .c126| .0126| .0226) .o25i| .02m1
Ezlfi-e'f 12.201k.985.22 | A552( .091k| .0000| .OkOk | .0239{ .0239| .0e3T[ .0223| .0223t .0209| .0209{ .0307| .0320] .0320
T-]-Bo
2] 11.5012.17] 0.5% |0.h1 J0. 1552 0,287k | 0.0k 10.1372 [0.2591 [0.264T| 0.00Lk
25]18.62{12.26 1.02] 72| .h78| .M2g| .0351] 0655 | .0B%5| .106B| .1366 lo. 19 |0.27Ta8 02552 0.0153
26{3%.93|12.20) 2.53JL.65 | 4694 | .1855] 0209 0562 .ou88| .ok3| .oS27! .0627| .0683) .0752) .0752[0.086k |0.10k5 jo.18k0
. LR
27] 1h.27[12.20 0.52 [0.34 [0.1918 0. 36573 (0.0892 F.rr& Pao;e 0.3693 |-0.0028
28 o.o7|12.20 97| .66) 5254 | .53k | .okok| .0808| .2135] .3395| .1798o.23830.3h1k o.337 |0.0086]
T = 30°
16.40}12.17] 0.52 |0.33 |0.221k 0.k282 0. 1316 j0.2269 046891 0.0k06
jaﬁ.zﬁ 12.201.06| .65] 3806} .35%0} .o725| .1e82 .2007( .2h52 [0.3095 03971 [0.4013 | 0.0526

21



TABLE IT.- Contimued
PURE PIANTNG PRESSURE DATA OBFAINED WITH A PLANING SURFACE
HAVING A 20° ANGLE OF DIEAD RISE

LANGLEY. TAKK MODEL 301

{Density of tank water, 53.% Ib/cu ft)

NACA TN 3h77

Presgure pfq at crifice mmber -

e 5 (sl [#w [ »(ale]ls & [»]#[a
. T =)0
b
2 |o.0065 | 0.0022
5 | .0126] .0099{ 0.0126 |0.0159 [0.0203 | 0.0248] 0.0148 | 0.0176 | 0.0198 | 0.0201 | 0.Ok34 | 0.004:
T m6°
k
5
6
T [0.0368 | 0.0032
8] .o388| .o478]0.0810 {0.094T |0.0LT2
9 | .0365| .0385] .0607 | .03k { .0600L
10 [ .06 | .01k | .015T) .0279 | .0233 | 0.0168| 0.0179 | 0.0179 | 0.0217 | 0.0255 | 0.0298 | 0.0365 | 0.073L] 0.0975 | 0.027L
T=9°
bE]
12
13 {0.102 | 0.2472 | 0.0728 | 0.0092
ik | .0200]| .0168] .0206| .0238 |0.0258 | 0.0217 [ 0.0260 | 0.0282 | 0.03%0 } 0.0385 [ 0.0kTL {0.0617 | 0.1289 | 0.1089 ] 0.0087
T = 12°
13
16
a7
18 [0.0307
1g | 1561 0.8451 | 0.0248
20 | 1394 2396 | .OTHS
21 | 0872 .1106| .1816 }0.2362 | 0.08kT
22 | L0251 .0251| .0251| .o301 | .o30L| 0.0352| 0.0377 | 0.0577 | 0.037T | 0.OMTT | 0.0578 | 0.0703 | 0.2080 | 0.2506 | 0.2335
2% | 03%% | .0293 o3k | 0390 | .0390 | .oB62| .OWAS o6 o | .oshs | (0685 | .0B08 [ .ikkg| .2000 | 1561
r=18°
ol
3 .
26 |0.2700 | 0.2160 | 0.3456 {0.1853 (0.0097
-
27
28
N 7 - 309
29
30

LY



NACA TN 3477

PURE PLANIHG PRESSURE DATA OBTATKED WITH A PLANING SURFACE

TABLE IT.- Continued

HAVING A 20° AMGLE OF DEAD RISE

LARGLEY TANK MODEL 30L

(Denaity of tank water, 63.k 1bfcu ft)

Pressure p/q at orifice mmber - )
I m [ ® o |5n |2 |3 [ »] 5| %[5 [ ®] »]w]|w |
T=k°
1 0.0098 |0.0257 |0.0323 | 0.0399 | 0.0k92| 0.055% | 0.0695 | 0.036T |0.0055
.0000 | 0076 | .0082 | .0120 ) .orh| .0180| .0201 | .0218 | .0256] 0.023% | 0.0263 | 0.0332 |0.0392
3 -.0022 | 0035 | .00k9 | .0082] .o132| .0a1) .o132| .0126 | .oa5h| .0132] .oask | .0l32 | .0132
T -6 '
k 0.0173 {0.0k%5 |0.0666 | 0.0932 | 0.1215 | 0.02kk | 0.002T
5 o119 | 0303 | 0139 | .0580 | .oT53| .0910} .1202 |0.099T {0.0082
6 .0070 | .0183 | .oem2 | .02686 | .0566] .OkOk| .OBWT | .Oh80 | .0560| 0.0382 | 0.068% | 0.0505 |0.1363
T .o0e2 | o125 | .06z | .0201 | .0265| .o2g2f .0520 | .0325 | .0368] .03k | .0350 | .OWTT | .0569
8 .oozz | .ong | .o | .oagh | .ook8| .oz53| ek | .caBo | .o518| .ce06| .o3e0| .o366 | .ok
9 0000 | 0097 | .0135 ] .03 | .0222] .0255| 0265 | .027L| .031k| .0RT6| .0325| .03kl | .0363
10 -.0022 | .008L) .0002} .0lk6] .oav9) .ol79| .oag5 | .oxg5 | .0233| .oxg5| .0e35 | .0206 | 0206
oo } -
n 0.0303 Jo.o79r [0.1286 |0.1717 | 0.220% | 0.0108
12 L0190 | .oy} L0661 | 0885 { .11k3| .1h30] 0.1950 [ 0.2816 [0.009T
13 032 | L0226 | 02801 0356 | .o399] .oks8| .okoS | .0%28 | .0566] 0.0560 | 0.0625 | 0.0695 |0.0819
b -.00h3 | .0108 | .0152 | .07 .OLT3| .0292| .0325 ) .0325 | .0%T| -0325| -O35T| 0365 | .ckos
1'-12°
i5 0.0k06 10.1120 |0.1807 | 0.27%5 | 0.3% 73| 0.0070
16 L0251 | L0669 | 09201 .1226 ] .18k | .2076 | 0.28%3 | 0.%19h [0.0056
T 0312 | .OThG { 0581 | .1Zho] .1578| .2007| .26k0 | .30l | .O63L
18 L0167 | k18| 0766} 0627 | .OT39) .0836) .0878 | .093% | .101T} 0.1031 | 0.11k3 | 0.1K0T {0.195L
19 0025 | .oet2l L0396 .Ohgs | .0619| .08ke| .o718 | .OT6B | .0BaT] .oBA2 | .0917| .0991 | .)239
20 -.0068 | .oa7 | 03593 | R8T} .o582] .0650| .o70k | .0758 | .0T99| .083 | .093k | .1070 | .1259
2 .0akk | .Okz5 | .Ok6T| .o539 | 0665 .otor| .om5 | .om6e | .0Bi5| .0836) .oBo9 | .o0998 | .2160
22 | 0.07T55 L0000 | (0201 § .0251{ .030L | .O3TT| -Oko2| .0502 1 .OWTT | .0502| .0502 | .o0527 | .092T | -0552
25 | -.0028 0ok2 | 0279 | -0585 | -Oko: [ .0502] .0530| 0557 | 0557 | -0613| .0557 | 0613 | .okl | 0853
T = 18° )
-3 0.0672 |0.1725 |0.26% | 0.3920 {0.5672} 0.015%
25 0359 | 21035 | L1818 | L1780 | .2280] .2653 | 0.3380 | 0.kk9T |0.4939| 0.06k8
26 0237 | o1 | 122 | L1087 | L12a2) .13k | ko7 b LAeTT | -1561| L1616 | 0.171h | 0.195T |0.2230
Yy -
27 0.1017 {0.2:66 lo.387% |0.9%8 | 0.6215 [-0.000h
28 <05k3 | J1kko { .2285 | .2578 | .3133| .3818 | 0472 [0.6187 {0.5978 |-0.0063
T = 30°
29 0.1667 |0.3487 {0.5112 [0.6683% [0.67e2] 0.0k92
30 105 | 2313 | 3066 | 3721 | .sko3| .5225 | 0.6229 | 0.3 |0.5253 | 0.0507




ol NACA TN 3477

PABLE II.- Contifued
PURE PLANING PRESSURE DATA OFTAINED WITH A PLANIRG SURFACE
EAVING A 20° ANGLE OF DEAD RISE
LANGLEY TAMK MODEL 301
(Density of tank water, 63.4 Ib/eu ft)

< e

Pressure p/q et orifice number -

b3 | w | %5 | a6 [ a7 | 48 [k | so [ 51 | s | 3 | % | s | %6 |

T}

1

2 ]0.048% | 0.0648 10.0332 |0.0049

5| .0165] .om8 | .0165 | .0170 |0.0170 | 0.0165 |0.0220 | 0.0236 [o0.02h2 [0.0308 | 0.037h |0.0%29 |0.0528 j0.0k29 [0.0192
T=6°

b

5

6 |0.0045

T1{ .oT7% | 0.1085 {0.1284 |0.0146

81 .0s07| .06+ | .03 | .0851 |o.1024 | 0.1216 |0.0202

9| .5 .o5m2 | L0661 | .o758 | .089%% | .1051 | .02TL _

10| .0233| .o23% | .cohk | .o2uh | .0235| .0255 | .0309 | 0.0325 |0.03k1 |0.0363 | 0.0k0L | 0.050% |0.0601 |0.0785 [0.0957
=9

" T

12

1% {0.1099 | 0.1601 | 0.2052 |0.1648 |0.02k2

W .06} .oho8 | o528 | .oumg | .obkk | 0.0498 {0.050: | 0.0520 [0.0565 [ 0.0639 { 0.0715 | 0.0888 | 0.1208 |0.1906 |0.1625
T = 12°

15

16

17

18 |0.3233 | 0.0251
19 | 1734 | -2973 [0.3518 |0.0012
0| .19 | .283 | .3967 | o406
21| .1393| .1870| .2328 | .3135 j0.2832 ) 0.0234
22| .o578| o578 | .0578 | .0628 | .0653 | .0678 [0.0728 |0.0778 |0.0979 | 0.0979 | 0.1080 | 0.1205 |0.1581 | 0.2510 | 0.3013
25 | .068% | .0697| .0669 | .o752 | .0766| .0836| .0850| .0906 | .0975 | .1087( .1157| .1338 | .1756| .2801( .3163

T =218°
=
25
26 ) o.2773 | 0.3971 ) 0.53205 | 0.5295 | 0.005%
T = 2° e
27
28
= 30° L ]
o —




NACA TN 3477

TABIE IJ.- Continued

-

PURE PLARING PRESSURE DATA CRTAINED WITH A PLARING SUFFACE

EAVING A 20° AWGLE OF DEAD RYSE

LANGLEY TAMK MODEL 301

(Density of tank water, 63.4 1b/cu ft)

Pressure pfq at arifice mmber -

M# [ w]e s |e]e]|s|6] «|ale|s|n|n|n
T =k

1 .0.0295 | 0.0155 | 0.0246 | 0.0317 [ 0.0536 |0.03671 0.03T2 | 0.039% | 0.0k2T | 0.0k65 | 0.0k65 |0.0t81 [0.0388

2 | .oik | .0120| .0338] .0180 | .01B0| .01B5| .0196 ] .03k} .020h| .0299 [--—— | .03

3 |o.0000 e | 06| 0OTL] .0099| .0l10 | .0110| .010k| .010% | .0326| .0165| .0159 | -0l3 | .ca8L
1'-6°

k 0.6152 0.0336 | 0.050 | 0.0596 | 0.0699 {0.0731| 0.0823 | 0.099L 0.0350

5 0105 | 0260 | .Oh22 | .o5Ok | .0590 | .0639| .0693| .0769 ] .0802| 0.00h8 | 0.1132 |0.0Ck9

6 0065 | .0a62] .0259| .0318| .0366 | .0372| .ohoh| .Ok36 | .ohoo| .0STT| .0620 | 0652 |o.o7hk

T .0032 1 .0108 | .o211 | .ookk | .o2Be | .0282( .oe87| .ome0| .03%2| .cko6| .cke2 | .okt | .0320

8 003 | o119 .c20| .0e37| 0255 | .0z33| .oz9f .m0 | .o313| .o377| o377 ) 0366 | .om

9 L0000 | 0081 | .O0l79 | .0237| .0255 | .0kg| .oe35| .o260 | .0265| .0287| .0287 | .0%25 | .0k06

10 |0.1192 | 0.0867| -.0058 | 0038 | .0135 | .015T7] .0179 [ .0i73| .0179| .0MT9 | .022T| .06 .0238 | .o211 | .0287
T=9°

1 0.0081 | 0.0580 | 0.08T2 | 0.2078 | 0.1338 [0.1609] 0.2188 {-0.002T

2 -.0027 | .Oh%0 | .08TT| .0%w5| .1018 .1300] .I495 | 0.1695 | 0.2676 |-0.0011

13 -.0151 | .0210 [ 0345 .0599) -Ok53 | .obT{ .050L{ -0339 ) -O5TL .0560 | .06T9 |0.0679 |0.0TTL

I [o.o158 -.0n7| 0108 | o233 -0265) 0309 | .0e82] .o3e0j .0330| .0363| .0379| .0Bh1l| .0390 | .0W60
T = 12°

hL 0.063k | 0.0980 | 0.1456 | 0.18k9 | 0.2381 |0.3361] 0.036k

16 L0520 | 0975 ] 1296 | .1533 | .166 ] .1839| .2118] 0.2271 | 0.3%28 | 0.062T

1T 0521 | .or22| .1008| .2257| .1507 | 1775 ) .208L| 2435 | .3103| .260% | 0.0000

18 -0lg3 | .Okk6 | .og27 | .om23 | .0808 | .0878| .og20| .o962 | .10k5| .1157| .12k0 (0.1338 |0.IkSL

19 00| .ok8 | .ok | .osu5| .ok | .omB| o3| .ome3| .o%w2| .o917| .1016 [ .1006 | 1115

20 -.0208 | .0298 | .ohe | .0582] .0650 | .o70k| .orr2| .0826) .0853 ) .o921| .09€8 | .1070 | 115k

a .0198 | .0396| .055T7| -0&T| -om3T | .o182| .o782| .0818| .0872] .0971L| .1025 [ .1025 | .11k2

22 |0.3550 [0.0577| -.0126 | .oxm | .0303] .035L| .osce | .oo2| .osoe| .o5eT| 0552 .0605 | .0603 | 0603 | .067B

%3 | 1198 00981 L0279} .0n18| .488| G557 | .o585| -0585| o599 | .0655| .oma| .o7s2 | 0697 | .OT66
v = 18°

% 0.0798 | 0.168L [ 0.2479 | 0.3207 | 0.k271 |0.65k0} 0.0000

>3 ome | Lz 53] 91| .zoh | L2690 L3187 | 03794 | 0.5008 | 0.5256 | 0.0k1k

26 03621 0752 | 10w | .12ho| 3338 | 17| 1561 1630 | .17k 1811 .1909 |0.1995 [0.2132
T = ° ’

27 0.1184 | 0.2h9k |0.3707 | 0.4915 | 0.68u2 |0.2466]-0.00T0

28 0766 | .1658 | .2327| -285T| .3386 | .397k| .4696| 0.5769 | 0.TT20 | 0.0576
v = 30°

29 0.1933 1 0.3711 | 0.5182 , 0.669% | 0.87681 |0.0588

30 1310 ) .2592 | .3koo | hooT| .M821 | .5A6| 0.6k66 | 0.TTR8 | 0.8626 | 0.062T

25



NACA TN 3h77

TABLE IT.- Cantimued
PURE PLANING PRESSURE DATA OBTAINED WITH A PIANING SURFACE
HAVING A 20° ARGLE OF DEAD RISE
LANGLEY TARK MODEL 301
(Density of tank water, 63.h 1b/en £t}
- P‘reasln-a plq ut orifice number - L
niwn|mslw[n]n|[wn]eol[ale]|s]|s|s]es]|a
T = kO
1|-0.0033
2 .0370]0.0k08 [0.0452 |0.0465 | 0.0446 | 0.04T9 |0.0520] 0.0272 -
3| .0u70| .0165 | .0187 | .0220 | .021k | .0209 | .ozh2| .o192 |o0.0231| 0.0280 |0.0%%1] 0.0368 | 0.0k18 | 0.0k5L | 0. oMk
=6
" s
5
6] 0.0825 | 0.0543 [0.0577
7| o558 | .0882 | .OTTH |0.0888 |0.0959 | 0.1105 ]0.0385 {-0.00%
8] .ok63(..0539 { 0652 .oth9 | .0TT6 | .0919 | .0873( .0915 | 0.0964+)-0.0038
91 .oh2B| .okg8 ( .0585 | .0682 | .0709 | .OT38 | .0818| .0850 | .1083] -.o0h9
0| .0260{ .0287 | .032% | .0320 | .0309 | .0341 | .0368 .o¥e0{ .0336] .0385 | 0.0h28[ 0.0477 [ 0.0542 [ 0.0590 [0.0672
'1'-9o
n
12
13 ) 0.0878 | 0.1067 [0.1%26 [0.1719 ] 0.206% | 0.2006 ]0.0226
W] .ou60] .okTT ‘.oshz L0558 | .0558 | .0563 | .0590] 0.0558 ] 0.0612{ 0.0661 | 0.07h2 [ 0.0829 | 0.097S | 0.116% |0.1k52
T = 120
B
16
17
18 | 0.1812 | 0.2511 [0.3832 [0.001k
19| 1313 -1536 | 2279 | (3662 [0.1360
20| .1367 | .1692 | .2153 | 3425 | 3642 [ 0.0000
21| 2259 .hth | .1861 | .oksh | .2913 | .41B0 {0.0126
22| .0678] .o705 | .0T78 | .0803 | .0829 | .0854 | .0879| 0.0854 | 0.090% | 0.0979 [0.1105 | 0.2180 | 0.1381 | 0.1607 [0.1983
23| .0766| .0822 | 0864 | .0920 ] .0920 ] .o9k8 | .0975] .ook8| .o0989] .1o73| .1157| .1206| .i505 | .1736 | .22m2
T m 18° )
24
25
26 |0.2452 Jo.2912 (0.3734 |0.5880 | 0,3316 | 0.0000
T = %0
27
28
T = 30°
29
30

LY
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NACA TN 3477

FAVING A 20° AMGLE OF DEAD RISE

TABLE IIL.~ Concluded
PURE PTARING PRESSURE DATA OBTAIMED WITH A PLANING SURFACE

TANGLEY TARK MODEL 301

{Density of tenk vater, 63.k 1b/em ft)

Pressure pfq &t crifice mmber -

Tle [ o [ o] o [ 2] » [ * [ | s] o] »]»n | w
+=4°

2 0.0137 0.0065 | 0.0kk3

2 -.0016 | 0.0196 ~.0011 | .0305 | 0.045T

5 | 0.0k95 | 0.0k [ 0.0kko| 0.0386 | 0.0286 | -.0021 | .o121 |o.c1% -.0m8 | .0126 | .0198 [c.on2g
=6

1 0.0303 0.03k6 | 0.1115

5 .06 | 0.0k 0108 | .o796

6 0065 26 005k Okl

T .0m2 | .0258 |0.03%5 .0022 | .0303 | 0.0872

8 .00k3 0TS 0707 0022 .0280 .0610

9 0016 -5 0612 -0p00 -0eTL -0585

10 | 0.0823 | 0.0825 | 0.0888}% 0.0990 | 0.0697 | -.0032 L0157 .0222 | 0.067T | -.0038 0195 .0287 |o.0807
1'-9°

i1 0.0406 0.02k9 | 0.0108

12 -0179 | 0.2130 -01T9 <135

13 005k -GikT | 0.2020 -0l72 -0s96 | 0.1363

| 0.2051 | 0.1866 | 0.1072 | -0.00k9 -.00k3 | .0265 | .035% | 0.1k25 | -.0022 | .0320 | .OWT7 jO.11%k
T = 12°

h] 0.0518 0.0350 | 0.0028

16 -033% | 0.3860 -0273 | .22P0

7 038 | .3520 .33 | L2202

18 .0139 -0780 -0153 -0892 | 0.2522

19 -.0030 -0550 §0.3442 -0000 -0656 -aher

20 -.0095 -8 3602 -.0108 ~OTkS -2370

21 0162 0656 2081 0162 ~07T82 JITTL

22 | 0.2812 | 0.3T16 | 0.2009 | -0.0050 -.0100 L0351 0527 | 0.1506 | -.0100 0502 .OTT8 |0.1581

23 | .3372 | .3%70 | -.0ck2 0000 | .Oh60 | 0653 | 1839 | .008k | .0599 | 0836 | .1tk2
=280 ' '

o 0.0756 0.071k ~

5 k00 | 0.35T73 -0k69 | 0.321k

26 0251 1198 jo.kighk -050T .1k50 { 0.3820
T = 2h°

o7 0.1073 0.1031

26 058k | O.kT10 .0Gk1 | OkT2k
T =3°

29 0.163% 0.1695

30 .1016 | 0.6008 1298 | 0.6395




NACA TN 3477

TABLE ITY
PURE PLANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE HAVING A 20° ARGIE OF DEAD RISE
AND HORIZOWTAL CHINE FLARE
LANGLEY TANK MODEL 301-A
(Density of tank water, 63.} 1b/cu £t}

Pressure p/q =at orifice number -

A 1
i M K i B B S TS R N IS I AT
T = b0 o .
1} 5.45]12.1%|2.99]1.34 0. 0740| 0.0372 0.0161 0.0197 0.0227( =mmmmme 0.0298/0.0310
2| 8.39|12.26{%.22|2.76| .1116] 0264 . 0088 .0105 0.0129]| ~=m=—=| .0152| .0117
T = 6°

3| 3.11}12.20|0.4%]0.39(0.0418{0.0950 o.oés5 0.0130 o.oo91_+_o.oo71 0.0047/ 0.0018
Li 5.28[12.23| .62 .57 .0706] .0873] .0252| .oOkTO{ .091%| .1293( .0270{ .00%%:|0.0070{0.0018
5[ 9.50{12.11] 2,44 [1.57 .1296| .0551 .0109] .0168 .0186{ .0228| .0263] .0263| .0263| .0%12{0.0300
6[14.61]12.20(5.0613.19] .1964] .0388| .0106] .ox77| .0148] .0195| .o201| .0218[ .0207| .0230( .0207

o

T=g
Ti 9.54[12.23} 0.92]0.65|0.1276]0.1387 0.0452 0.0881 0.2626( =mumun 0.0129|0.0053
8{16.36)12.23| 2.k2[1.69| .2188( .090%(0.0260| .0295|-=-==={ .0372[0.0466| .OW42|-cuam- L0831 .0501
9125.65]12.20{ 4.55{5.0k{ .BUL6E[ .OT5T|=-- .01k2 .0207 0236} ~—=n—-| .0278] .0248
T = 12°

10f 8.31(12.23}0.45]0.35[0.1112}0. 2471 }0.0827T| 0.2006 [0. 4013 0.0211]0.02k6 0.0097|0.0053 0. 0000
11}13.65{12.20| .92| .66 .1832| .1991| .0419{ .0669| .0856| .11k2| .1606] .2944{ .3220] .0277/0.0159
12]25.73{12.17) 2.39|1.69) .3204 | .1341{ .o107] .0338] .0382] .ohkh| .OW8B9) .0533| .0560] .o6k0| .OB40
13|38.15[12.20|4.88(3.28{ .512h| .1050] .013hk| .o2kl| .0268) .0B357| .0339) .0384| .038:| .0k28| .Okl0

‘= 13°
1+ 15.12[12.17| 0.51{0.39]0.1772]0.344 |0.1022| 0.1918 | 0. 3402 0.5992 [0. 0503 | 0. 0294 | 0. 0252| 0. 015k |0. 0126
1520.96{12.20] .98} .67| .2816] .2875| .0638} .1039| """~ L1565 2004 .2715] .Bhk6| .3890| .0346
1640.13 [12.20)2.61 (1. 7h| .5392] .2066] .0319] .0529 L0711} .0T7T5{ .0857( .0893( .1005| .100%
T = 249

17]17.0% |12.20] 0.5510.38(0.229010.4164 |0.1282|0.2340|0.3761|0.5548 [0.2215]0.0279 |0.0257] 0. 0237 ]0.0167
18|28.5% J12.141.05] .72 .3872| .5688| .o7ma| .1323( .1646) .2012| .2h35] .2069| .3898| .u559| 3203

T = 28° —
295246 12.20] .35 0.70 0. 4362 ]0. 3755 Jo. 1003 ‘0.161+1+J0.2076,0.251+9 0.2981] 0.3560 lo.kkjo[o.s'rgjodo&
T = 300

20 8. 74 [12.20]0.50{0.35 |0.2518[0.5036 [0.179710.3220(0.4569 |0.6101 [0.2568] 0. 0376 |0.0348|0. 0279 |0.0223
21 Is2.46]12.26{1.06| .66] .4320| .koT5| .1117| .1862| .o3hk| .2841]| .3351 .koB2]| .5130| .6109| .2730
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TABLE TII.- Comtinued
PURE PLANING PRESSURE DATA OBTAINED WITH A PIANING
BURFACE HAVING A 20° ANGLE OF DEAD RISE
AND HORIZONTAL CHINE FLARE
LANGLEY TANK MODEL 301-A
(Density of tank water, 63.4 ibfeu £t)
Pressure p/q &t orifice mumber -
e wle s s [s] % [w[B[»][=]=a =
T=4° .
1] 0.0835 | 0.065
2| .om1t| .013% |0.0146 | 0.0181 | 0.0140 | 0.0164 | 0.01k6 {0.0173 | 0.0L75 | 0.0222 | 0.0351 | 0.1055 |0.025L
1'-6°
3
I
5| 0.03%30 | 0.045k | 0.1069 | 0.0318 | 0.0168 | 0.0092-0.0018
6| .0189| .o2o7| .0236] .0260| .o25h | .0248| .o2ke |0.0260 [ 0.0325 | 0.0319 | 0.0331 | 0.0396 | 0.0ke2
T = g0
T
8/ 0.0555 | 0.0661 | 0.0891 | 0.1925 | 0.k112 | 0.0k19| 0.0188 | 0.0170 | 0.0018
9| .o2k2| .0289| .0313| .0348| .o%19| .0337| .35 | .o372| .037B| 0.061 | 0.0k96 | 0.0620 | 0.0732
T e 12°
10
1L
12§ 0.0693 | 0.0853 | —==-=—] 0.1759 | 0.2950 | 0.2612| 0.0295 | 0.0231 | 0.0089
13§ 0410} .O455 | —----] .0S2T]. .0500] .0500] .0508 | .oshkk | .0553) 0.062% | 0.0660 | 0.07%0 j 0.0821
v = 18°
15
15 [ 0.01h6 | 0.0119
16| .1006 | .120k |o0.1522|0.1896 | 0.2188 | 0.2826| 0.4357 | 0.521k4 | 0.0k19 | 0.0209 | 0.0127 | 0.0036
T = 24° .
17
18] 0.0183
T = 28°
19 [ 0.0313 | 0.0333 [0.0195 r ] T | i T |
-r=30°
20
21| 0.030T7 | 0.0276 {0.0179




NACA TX 3477
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TABLE III.- Continued
PURE PLANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE BAVING A 20° ANGIE OF DEAD RISE
AND HORTZONTAL CHINE FLARE
LANGLEY TANK MODEL 301-A
(Dengity of tank water, 63.4 1lb/cu ft)
Pressure p/q at orifice number -
Rune}]aulaslesleas(29|50[51T32155]31+]35
T=k°
1 -0.002% | 0.014% | 0.0167 { 0.0286 | 0.0251 | 0.0227
2 o.oolrz. L0035 | .0099 | .0099| .0205| .0152| .o0129
=6
3 ' 0.0254 | 0.0738 [ 0.1228 | 0.1205 | 0.0072 | 6.00%0
4 L0070 | .Ou41 06291 .0870] .2075| .1322
5 .0000 | .0186| .0228 | .0288| .0300| .0%2%
6 |o.ok72! 0.0756 | 0.16771{ 0.0827 | 0.0201 | 0.0148] 0.0065| .0018 | .0L77| .0201( .0236| .0260| .0260
1'=-9°
7 0.0164 [ 0.0558 | 0.0770 | 0.12022 | 0.1287 | 0.1725
8 .0088 [ .0336 |~~~ L0507 053 | .05%5
9 10.1364 | 0.1785 | 0.0413 | 0.0106 | 0.0065 | 0.002% |-0.0012| -.002% | .0189( .025h 03525 | .0348| .o342
T = 12°
10 0.0546 | 0.1496 | 0.239% | 0.3749 [ 0.2082 | 0.0035
%} 0303 | .09%9| .1097| .36 .178% | .2337
12 .0098 1 .ok09| .05331 .ote0| .o720| .O76M
1% [0.0046 | 0.1463 | 0.1463 | 0.2900 [ 0.3033 | 0.4050( 0.0285| .00%6 | .0321| .Oklo| .0598) .057r! .0598
T = 18°
n 0.1526 | 0.2002 { 0.3220 | 0.4746 | 0.6146 | 0.0098
15 .0510 | .1257] .1&9( .2077| .2551| .3207
16 0228 | .ot02 | .0930{ .1167! .1203| .1%85
T = 240
17 0.1198 { 0.2730 | 0.4179 | 0.5906 | 0.6700 | 0.0975
18 L0718 16891 2061 .2809 ) 3377 | .ho25
T = 28° )
ig l l l J I L J 0.0989 [o.mng o.;oe;] 0.358010.1&79 l 0.5848
T = 300
20 0.1741 | 0.3761 | 0.5461 | 0.70T6 | 0.6617 | 0.061
21 L3174 L2kl .3337( .3985] .h66L| 5516
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TABIE TII.- Continued
PURE PTANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE HAVING A 20° AWGIE OF DEAD RISE
AND HORTZONTAL CEINE FLARE
LANGIEY TARK MODEL 301-A
(Density of tank water, 63.h 1bfcu Tt}
Pressure p/q at arifice mmber -
R A .
% | sr [ % | » | % [ w [w [w [w[w [ ]|w |
=19
1] 0.0%28 | 0.0570| 0.0453 | 0.0489 | 0.0597 | 0.0726 | 0.0191
2] .0181} .021i| .0199| .0175| .OIAS | .0161| .018L [0.0181 |0.0228 0.0228 | 0.0187 | 0.0246 | 0.0304
T =6
3
% | 0.0065
5[ .0tk |0.0s26) o.0h7h | o.0kTh | 0.056% | 0.0798 | 0.116k | 0.1188 | 0.00k6
6| .o300| .o30L| .o307| .0289| .0278| .0307| .0313 | .0519 | .0360| 0.03:8 |0.0301 | 0.0348 | 0.038%
Tag®
T | 0.2227 | 0.0088
.0857 | .0702| 0.076T | 0.07T91 | 0.0885 | 0.1127 | 0.1569 |0.2732 | 0.2620 | 0.0112
9| .Oh3T] .Ok25| .OB3T| .0h25 | .Ok19| .oM66 | .OW8: | .0531| .0555| .0555 |0.051k | 0.0579 |0.0638
T=12°
10
11 | 0.k710 | 0.005%
12| .0889| .ogh2| 0.1004 | 0.1031 | 0.1173 | 0.1457 | 0.1957 [0.3376 | 0.k27h | 0.0:80 [0.0000
15| .0660| .0678| .omk| .0678| .otk | .om8| .ot67| .ot76| .0838| .0838 | .o0812 | 0.087 |0.0020
T = 18°
)3
15 | 0.5885 | 0.2670| 0.0055
16| .k86) .1568f .1641|0.1705 |0.1878 | 0.2151 | 0.2689 |0.3509 | 0.k421 | 0.5643 | 0.kOLL | 0.0091
T = 240
17
18 | 0.6220 | 0.76:1} 0.0802 | 0.0070
T = 28°
19 l 0.6923 [ 0.7662[ o.2635| 0.0223 | L | T
T = 30°
20 | 0.0111
21| .7557| 0.6330| 0.0786 | 0.0220
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TABLE III.- Continued
PURE PIANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE EAVING A 20° ANGLE OF DEAD RISE
AND HORIZONTAL CHINE FLARE
LANGLEY TANK MODEL 301-A
(Density of tank water, 63.h 1b/cu ft)
Pressure p/q at orifice number -
Run
% [ 50 | s [ 52 [ 55 [ s [ 5 [ 6 | 57 [ 8] %] 6 | e
= %°
1 . ~0.0048 | 0.008%
2 | 0.037+ |0.0532 | 0.0655 |0.0702 | 0.0129 -.008% | .0058
- T= 60.
3 0.0112 | 0.0396
L L0065 | 0325
5 .0000 | .013%
6 | 0.0384 |0.0443 [ 0.08k9 | 0.0579| 0.0732 [0.1081 | 0.1685 | 0.1122 | 0.0248 | 0.0053 -.0012 [ .0136
T=9°
7 0.0129 | 0.0458
8 L0065 | .0LTL
9 [0.0673 [0.0791 | 0.0945 | 0.1264 | 0,1907 | 0.1848| 0.007L -.00k7 [ .0159
T =120
10 0.0%49 | 0,1082
ik L0268 | .0526
12 .007L | .0391
13 | 0.0946 | 0.1017 | 0.112k | 0.1502 | 0.1516 | 0.1909 | 0.2765 | 0.3559 | 0.4103 | 0.0125 .0036 | .0285
T = 18° .
b7 0.0572 | 0.1806
15 L0519 | .1203
16 .0e83 | .0930
T = 24°
a7 0.1100 | 0.2661
18 L0875 | .ATT3
7 = 268° :
) I I I I I I | o.118 | o.2208
7-50°
20 0.1936 | 0.3691
21 1365 | .2606
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TABLE IIT.- Continued
PURE PIANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE BAVING A 20° ANGIE OF DEAD RISE
AND HORTZONTAL CHINE FIARE
LANGLEY TANK MODEL 301-4
(Density of tenk water, 63.k ibfcu rt)
Pressure pfq 2t orifice mumber -
Run
e | & | & | &6 | 6] o1 [ 8 [ ] o [n]r]sn [n
T = hO .
1|0.01k3 | 0.0161 | 0.0227 | 0.0227| 0.027h | 0.02T% | 0.033% |0.05T0 | 0.037C | 0.0k | 0.0h29 | C.O489 |0.OMTT
2| .c088{ .oo94 | .o170| .olko| .ox70| .00 | .0XP5 | .OLTS| .oxko | 0175 | .o170] .0199 | .0199
1“-60
3 | 0.0543 | 0.0650 | 0.0TT: | 0.0856| 0.1087| 0.0283
L} .o70f .0576 ] .0725 | .o752( .0817| .0858 [0.0916 |0.1116] 0.0123
5| .020k | .0217| .030% | .030hk| .03k} .o3shk | L0416 | O8] .0k50 [0.0500 | 0.05k2 | 0.0696 |0.081k
6| .0185| .o20r| .0266| .025k| .0283| .o272| .030L| .0313( .0280 | .0295| .0295) .o3k2 | .o%u2
T=9°
7]0.0670 | 0.0864 [ 0.1105 { 0.1265 | 0.14h5 | 0.1665 |0.1939 | 0.1886 | 0.0018
8| .okor| .ousk| .osh9) .0578| .0625| .08z | .o720| .0755| .OT6L |0.0820 | 0.0885 | 0.1086 |0.1339
9| .o2h2{ .o295| .38 | .o384| .owes| .ob1z | .ou66 | .oubs| .0h66 | .ougo| .ougo| .o555 | L0555
T =120 ’
10 | 0.1602 | 0.207T | 0-2763 | 0.4206 }-0.0035
11| .1017( .1311| .1625| .1900) .228% | 0.2721 |0.360% [0.0856
12| .0551| .o6k0| .o764 | .0800| .0862] .0897| .0977 | .2031| 0.1057 |0.0977 | 0.1057| 0.1k95 |0.18%9
15| .0k10| .Ohg1| .0598| .o607| .o705| .0687| .ok | .om3L| .o72k | .OT76| .OT76| .0838 | .oBa7
T = 18°
14 | 0.2660 | 0.3486 | 0.4690 | 0.7196| 0.00k2
15| .17ko| .2nh| .2525 | .2979| .3580| 0.4355 [o0.60k0 | 0.094T |0.0036 ]
16| .1020| .1185| .1349| .231) .1sko| 1622 .1723 | L1787 .1841 |0.1960 | 0.2060) 0.2361 | 0.27k
T = 240
17 | 0.3817 | 0.5001 { 0.6826 | 0.5001 0.0056
18} .2heo| .29kl .34T76| .bo25| .47k | 0.5629 | 0.7163 | 0.7TSH | 0.0000
Tl=28°
19 | 0.3057 | 0.3601 | 04308 | 0.8917| 0.5697 | 0.6686 | 0.8024 [0.7am | 0.c167 | |
T = 30°
20 | 0.5182 | 0.6686 | 0.8260 | 0.2131] 0.0070
211 3475 | k151 k826 | .5571| .6481| 0.7626 |.0.8398 | 0.2000 | 0.012%
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TPABLE ITIL.- Comtinued
PURE PLANING PRESSURE DATA OBTAINED WITE A PIANING
SURFACE BAVING A 20° ANGIE OF DEAD RIBE
AND HORIZONTAL CHINE FLARE
LANGIEY TANK MODEL 301-A
(Density of tank water, 63.k 1b/ou ft)
. Pressure p/q at orifige number -
Run
I I I O S I M B N R I
T = 40
1{0.0465 | 0.0495 | 0.0251-0.0036
2| .oze2| .o2h6] .0228) .0251| 0.0275 ) 0.030% | 0.0345 | 0.0392 | 0.0k62 | 0.0k62 | 0.0450 |0.0k62 |0.0339
T=6°
3
h
5 | 0.0880 | 0.1020 | 0.1246| 0.000C
6] .o3su| .o366| .omsk| .0360| 0.03T2] 0.0584| 0.0419 | 0.0U43 | 0.051k | 0.0585 | 0.0675 |0.0839 |0.0980
T=9°
ki
810.1693| 0.2242 | 0.2349( 0.0000
9| .oso1| .0626| .0608| .0655( 0.0691 0.0685| 0.0732 |0.0827 | 0.0980 | 0.1281 { 0.2476 |0.1907 0.1317
T = 12°
10
1t
12 | 0.2443 | 0.3765 | 0.1928|-0.005%
15| .0865! .0919| .0928| .o9k6| 0.09631 0.0990] 0.1026 | 0.1088 | 0.1213 | 0.1320| 0.1472 | 0.2873 | 0.2337
T = 18°
13
15
16 | 0.3445 | 04776 } 0.6326] 0.0966
T 24°
17
18
v = 28° _
] [ l I |
T = 30°
20

21
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TABLE III.- Concluded
PURE PLANING PRESSURE DATA OBTATNED WITH A PLANIRG
SURFACE BAVING A 20° ANGIE OF DEAD RISE
ARD HORTZOMTAL CHINE FLARE
LANGIEY TARK MODEL 301-A .
(Density of tank water, 63.% 1bfcu ft)
Pressure 3/g ;t orifice mmber -
e lowan=]s [ [*[sn]»[s [w
=4
1 0.002% {0.0%28 0.0072 | 0.0310 | 0.0525
2}-0.0012 -.0018 | .0134 | 0.0288 -.00k1 | .0ho9 | .0322
T = 6°
3 0.0821 0.0142
I .0112 | 0.0000 0088 | 0.1235
5 L0036 | .0354 | 0.0132 ~.002k | .0400 | 0.1044
6| 0.1039 | 0.1128 | 0.0785 | 0.0230 [ 0.0000 | .0035 [ .0236( .035% |0.200k | .0000| .0295 [ .0319 |0.1087
r=g°
7 0.0223 | 0.0229 0.0147 | 0.2069
8 L0117 | .0623 | 0.3115 .0070 | .0688 | 0.1880
g |-0.0072 ~.0012 § .0366] .0555 [0.00TL | -.0059 | .Oh25 | .0532 |0.12k6
T = 12° .
10 0.0695 0.0440
1 -03T2 | 0.0530 .0265 | 0.3280
12 .012k | .0818 { 0.k900 .0089 | .0916 | 0.2668
13| 0.3060 | 0.k01k | 0.038k 0062 .58 | .08k |o.3200| .00535| .0672| .0822 {0.2440
T = 18°
b1 0.0580 0.0798
15 .0601 | 0.7050 .0501 | 0.5260
16 .0283 | .1k21] 0.3670 .0283 | .1585 | 0.3u55
Ta g4 l
17 * 0.1351 0.1212
18 .0760 | 0.670 LOTTh | 0.5865
T = 28°
5] [ Towwlomo] | Jown[oem]
T = 30°
20 0.1910 0.1796
21 1200 | 0.7656 .1228 | 0. 7573




36

TABLE IV

PURE PLANING PRESSURE DATA OBTATNED WITH A PLANWING

SURFACE HAVING A 40° ANGIE OF DEAD RISE

IANGIEY TANK MODEL 302

(Density of tank water, 63.h 1lb/eu f£t)

NACA TN 3477

Pressure p/q &t orifice number

S % }%E le- T | s 1 2 3 L 5 6
T=9°
1] %.26)12.29|1.00|0.81 [0.0564% | 0.056k | 0.0234 | 0.0375 | 0.0245 | 0.00k9
2| 8.31]12.26|2.17 1.8 | .1106 | .0510| .o027| .0082 | .0197| .0191( 0.0213 | 0.022%
3 ] 9.16 |12.26 | 2.50 | 1.66 | .1218 | .o487| .0000| .OOM9 | .0137| .0148| .0169 ] .0180
Y | 9.37 j12.25 |2.52 | L.67 | 1252 | .0497| -.0016| .0033 | .0121} .0132} .015% | .0165
5| 9.37 [12.32 [2.50 | 1.65 | .123k | .Ohoh} .0016| .0065 | .0162| .0168| .018:| .0195
6 {14.91 {12.23 |b.70 [ 2.8% | .199k | .oh2k| -.00TL| -.0027 | .00k | .0055| .0066| .0066
T = 12°
7] 3.58 |12.20 | 0.51 | 0.52 |0.0482 | 0.0945 | 0.0l | 0.0155 | 0.0138 | 0.0088 | 0.0055 | 0,0011
6.39 112.20{1.06| .79 | .0858 | .0Bo9! .or71| .0%353 | .06h6| .0668| .oT3hk | O30k
9 113.6% 12.20 | 2.38 1.56 | .18%32 | .o770| .0OLT| .0110} .OLT1I| .O0171i| .0215| .022L
10 [24.15 {12.23 (L4.88 |3.11 | .3230 | .0662| -.0l15| -.0055 | .0000| .0000| .0022 ,0022
_ T = 18°
11 | 6.30 |12.20 0.5L1 | 0.4 |0.0846 | 0.1659| 0.0751| 0.081% | 0.0069
12 [11.16 [12.20} .98{ .69 | .1500 | .1531| .0229| .0511| .0662 |0.0938| 0.1187 | 0.0883
13 [15.42 12.99 | 1.3 | .94 | .2828 | .1278| .0097| .0280 | .o329| .ok38| .os23| .o062r
1 |235.9k [12.20]2.50 | 1.49 | .3216 1286 .0097| .0262 | .030k | .0331| .0386] .0kOO
T = 240
15 | 8.7 |12.20 ] 0.52 | 0.k0 |0.117h | 0.2258} 0.0814 | 0.1490 | 0.1145 | 0.0069
16 |15.68 |12.20 | 1.01 | .67 | .2106 2085 .0235| .0607 | .o787| .1021§ 0.1325 | 0.1656
17 §35.87 J12.25 1 2.46 |1.52 | .b528 | .1Bh1| .o12k| (o343 | (o426 | .okB1lj .0508| .0549
T = 30°
18 |10.31 }12.17 | 0.51 | 0.3k [0.1392 | 0.2729| 0.0929 | 0.1706 ] 0.1900 | 0. Okkk }-0.0028
19 {19.60 |12.14 [1.02| .64 | .2660 ) .2608| .0%335| .0725 | .09%7 | .l227| .1478 | 0.1827
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TABLE IV.- Continued

PURE PLANING PRESSURE DATA OBTATNED WITH A PLANING

SURFACE HAVING A 40° ANGLE OF DEAD RISE

IANGLEY TANK MODEL 302

(Density of tank water, 63.kt Ib/cu ft)

Pressure p/q &t orifice number -
e T 8 9 10 ik} 12 13 % 15 16 17
T=9°
1
210.025110.016% |0.0361[0.0497|0. 0465 |0.034) [0. 0115 |0. 00
3| .0197| .0246| .0257| .0328| .0366( .Ok5k| .0525} .0399]0.0169(0.00k9
i .0187| .0231; .o2k2| .0307} .O346| .Ok39{ .0515| .OkOT} .0159
5| .0216| .025k| .0276| .03k1| .0368| .0k60} .05B1| .Ok22| .OLT9| .0060
6! .00TL| .0126} .0099} .010k| .0099| .0126( .0143} .0126| .0170| .0165(0.0143
7= 12°
=
8lo.0066
9| .0232(0.0326(0.0331|0.0375]|0.0320(0.0541|0.0675 |0.0767|0.0718/0.0193 {0.007T
10| .0038| .oo077| -0077| -0082| .0396| .0110| .0132| .0121| .0159| .015%| .0132
T = 18°
1
12}{0.0041
13| .0767]{0.0986(0.1229}0.0012
14| .odk2| .0k97| .0524| .0580|-=e--- 0.0731}0.0800|0.0856]0.1063| 0.1283| 0. 1435
T=24°
5
16(0.1187[0.0041
17| .0618] .0659]0.07%2(0.0838|0.0879|0.0948{0.1058|0.1222| 0.14%2[0.1731]0.1909
T = 30°
18
19| 0.2148]0.1199] 0. 0000

37
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TABIE IV.- Continued .
PURE PLANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE HAVING A 40° ANGLE OF DEAD RISE .
LANGLEY TANK MODEL 302

(Density of tank water, 63.4 1b/cu £t)

Pressure p/a &t orifice number -

S T [ 10 [ 20 [ o1 [ 22 [ 25 [ o4 | 25 | 26 | 27 | 28
T=9°
1
2
3
b
5
610.0181{0.0192|0.0214 |0.0341{0. 0445 [0. 0k 72| 0. 0242 [0. 0060
T = 12°
9
10 0. 0154 | 0.0182|0. 0292 0.0258]0.0308{ 0. 0357{ 0. 0401 [0. 0533 | 0. 065k | 0. 0621 | 0. 021k
T = 18° -
11 .
12 .
13 -
1k |0.0%86
T = 24°
15
16
17|0.0563
T = 30°
18
19 -
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TABLE IV.- Continued
PURE PLANTNG PRESSURE DATA OBTAINED WITH A PLANING
SURFACE HAVING A 40° ANGLE OF DEAD RISE
LANGLEY TANK MODEL 302
(Density of tank water, 63.1 1b/cu f£t)

Pressure pfq =at orifice number
Run
EEREENEREERENE R EAERERE:
T=9°
1 0.0033 (0.0235} 0.0555] 0.0626] 0. 0702 }0.0729|0.0762| 0.04+19|0.0092
2 -.0016| .0109| .0350] .0186| .oush! .ou65| .0508f .0552| .0590
3 -.0038( .0087{ .0306] .0350( .0399{ .0399| .0432| .OM65} .O49T
L -.0049| .007T] .0286| .032%| .0379| .0379} .Ok18! .O450| .OhT72
5 -.0027| .0097| .0319{ .0352| .okli| .O411| .Okk| .O&T6| .O4G8
6 -.0110| .0000| .0187] .021k]| .0258| .o2k7| .0264| .0280| .0297
T = 12°
7 0.01lk |0.0530| 0.099%} 0.1038| 0.0k69 0. 0293 [0.0127| -0.0028
.0105| .0%381| .0778| .0804) .1021| .110%| .1204| .1270(0.0867
9 .0000| .0165| .O453{ .0519] .0552| .0596) .0618| .06T79| .OT3%
10|-0.0049 -.0L76|-.0022 .0231] .0269| .0%319f .0319| .0346| .0368| .0385
T =18°
11 0.0386 [0.110% [ 0.208%| 0.187T}0.0083
12 .0235| .O7Th5} .1h08| .1656( .1918]0.2194|0.2429] 0.1352|0.0055
13 .0110| .0511} .0925| .1071} .1217| .136%| .1521| .1692; .1886
1 .0110| .Ok1k}| .0842| .0938( .1007| .1076] .1118{ .1187] .1283
= 24°
15 0.0718|0.1711]0.3091| 0.2843|0.0193
16 -0375} 110k .2001| .2505| .2719|0.515310.3478} 0.22910.00k1
17 0233 05| .127T7| .1k56] .1525) .1621| .170%| .1799| .1882
T = 30°
18 0.1068 |0.234k }0.4022| 0.3398| 0.0166
19 .0628| .1548) .2636] .3026| .3472|0.3%46(0.4393| 0.3877[0.0251
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TABIE IV.- Continued
PURE PLANING PRESSURE DATA OBTATNED WITH A PLANING
SURFACE EAVING A 40° ANGLE OF DEAD RISE
IANGIEY TANK MODEL 302

(Density of tank water, 63.Lk 1b/cu f£t)

Pressure p/q &t orifice number -

B (s Jue Jus [ [ a5 [ u6 [ a7 | 48 [ 49 [ 50
T = 9°
1
2 /0.07870.0383 |0.0131{0.0071
51 .0685| .0809| .0809| .0558|0.0115
4] .0681} .0791) .0813] .05T1| 0099
51 .0695| .0806| .0828| .060L| .o124
6{ .0%368| .0%68| .0418| .ouL5| .0k ]o.0461|0.05Lk|0.0670]0.0815]0,0275 [0.00k9
= 12°
- _
8
9[0.1028|0.133310.2293 | 0.04k710.0089
10| .ou78] .obok| .0549| .0582| .0566]0.05T1|0.0648]0.0791) 0.109%]0.2242{0.1192
T = 180
1
12
13 |0.0049
| .1697|0.2401|0.27050.2332(0.0138
T = 20
15
16
1710.2568/0.3736[0.36260.0357
T = 30°

18

19
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TABLIE IV.- Continued
PURE PLANING PRESSURE DATA OBTAINED WITH A PLANTNG
SURFACE HAVING A 40° ANGIE OF DEAD RISE
LANGLEY TANK MODEL 302
(Density of tenk weter, 63.4 Ib/eu £t}
Pressure p/g at orifice number -
Run
51 52 >3 5 55 56 57 58 59 60 61
T=g°
1 0.0005 [0.0288 J0. 0451 0.0522{0.060% [0.0636(0.06580.0685 | 0.0713
2 .0000] .0262| .0372| .0399| .0503( .05k1| .0569| .0612| .0651
3 -.00k9{ .0208| .0%28| .0388| .ou59; .O4BT7| .0519| .0552| .0590
L -.0060] .0L8T| .0313| .037h| .O439| .o472| .Choi| .0533| .05TL
5 -.0038| .0216| .0346| .oko1| .obkTi| .O498| .0525| .0563| .0601
6 -.0121} .0121| .0231| .0269| .0335| .0352| .037H| .0390| .O418
T =12°
T 0.0110 [0.0508 [0.0734 [0.0861 | 0.0961 [0.1038 [0.1082(0.2181 | ©0.1281
8 L0116 .0k91| .06TH| .078#| .0911| .0983| .1032| .1110| .1165
9 .0000| .o341| .othe| .0608f .0691] .0T29| .0806| .081T| .0861
10 j0.0k61[0.0055}-.0143| 0165 | .0313| .0379| .Ok56] .O83| .0511] .o5kg| .O5TT
T =18°
11 0.0428|0.11k5 [0.1587| 0.1877(0.2167 [0.2415{Q. 2746 |0. 1546 |-0. 001k
12 .0359| .0980( .1339| .1575| .179:| .1973| .2167| .2346, .2539
.13 .02k3| .0755| .1010| .1195| .1339{ .1436| .1570| .1704k| .1838
ik .0195( .O731} .0966] .1132| .1256] .1339| .1h35( 1463 | .1546
T = 240
15 0.0938 {0.1987 j0.2636|0.3133|0.3629 |0.4168]0.3809 [0. 0000
16 o7ok| .1559| .2070] .2556| .26} .3050] .3367| .3726 | 0.415h
17 .0522| .1195] .1580( .1T72| .1992) .207h| .2198| .2321| .2kt
T = 30°
18 0.15120.2899 [0.3787| 0.4l:5k |0.5215 |0.6200]0.0055
19 .1255) .2273| .20k2| .3430) .3807| .4184( .4602|0.5160 | 0.5T1T

ki
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TABLE IV.- Continued

PURE PIANING PRESSURE DATA OBTAINED WITH A PLANING

SURFACE HAVING A 40° ANGIE OF DEAD RISE

LANGLEY TANK MODEL 302

(Density of tank water, 63.% 1lb/cu f£t)

NACA TN 3477

Pressure p/q &t orifice number -

Fun
62 63 6k 65 66 67 €8 69 70 it 72

Ta9®

1 |0.0718|0.0754 |0.0T45 |0.07T20.0827 |0.0280

2| .0672] 0694 | .0T16| 0789 | .078T! .0BOH [0.0820 |0.0836 |0.0847 [0.095T |0.0820

3| .0596| .0618| .0634| .0672] .0700| .OTO5| .0722| .0T38| .0T38| .0T60| .0T82

Li.0577] .0599| .0615| .0659| .0681| .0698| .0709| .0725| .OT31| 0755 | -0T69

5| .0606| .0628| .0650| .0682| .0709] .OT4 | .0720| .0T36| .OTh2| .OT58 .OTT9

61 .0418] .ok28| .oh28) .0k50| .O4T2| .O4T2| ..O483| .OkBG| .Ou89| .0505| .0522
T = 320

7 |0.0618]0.0033

.1176| .124210.1303 {0.1369 (0. 1469|0. 0000

9| .0916| .o9k0| .0966! .1020{ .1071| .1076[0.1137|0.1181[0.1198}0.1259}0.1363

10| .0577| .0593| .0604| .0621] .065%| .0659| .0659| .0681] .0681| .0T09| .0T5L
T = 18°

n

12 [0.2746(0.3105 |0.0055

13| .1947| .2093| .2239|0.2410|0.2653|0.2702 [0.0000

| .1656| .168%| 17595 .2835| .190%| .1987| .2139(0.2263|0.2332(0.2470]0.2843
T = 24°

5

16 {0.4706{0.07T0k

17| .2500| .25960.2747|0.2843|0.299410.3132}0.3296 |0.34890.3750 |0.405210.4903
T = 30°

18

19|0.655% 0. 001k
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TABLE IV.- Continued
PURE PLANING PRESSURE DATA OBTATNED WITH A PLANING
SURFACE HAVING A 40° ANGIE OF DEAD RISE
LANGLEY TANK MODEL 302

' (Density of tank water, 65.4 1bfcu ft)

Pressure p/q at orifice number -
Run737h7576777879801818283
T=g°

1

2|0.080% | 0.0825|0.0825| 0.0082

3| 0771} -0771| .078T] .080%|0.0776]0.0410|-0.0027

L1 .o753| .0T53] .0T59| .0T80| .0797| .Ou39| -.00Mk:

5| .07} .o779] .0785) .0801| .0828| .0346| -.0016

6| .0527] .o54k| .0560| .05TT| .0599| .0621| .0632{0.0648(0.065%}0.0681|0.0736
T = 12°

T

9(0.1386|0.1435|0.1479| 0.0166

10§ .0731} .OTHT| .O764| .0780|0.0786]0.0802|0.0808 |0.0835|0.0846|0.0923} 0. 1077
T = 18°

n

12

3

14 10.3008|0,3367[0.00k1
T = 24°

15

16

17 [0.38753 [0.0055
T = 30°

18

19

k3
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TABLE IV.- Continued
PURE PLANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE HAVING A 40° ANGLE OF DEAD RISE
LANGLEY TANK MODEL 302

(Density of tank water, 65.4 Ib/cu f£t)

Pressure p/q at orifice number -
8 85 86 87 88 89 %0 91 92

T=9°

o

o\ = v

0.0769 { 0.0791 { 0.0703 | -0.0027

~1

10 |0.1280 | 0.1329 | 0.142% | 0.053% | -0.0077
T = 18°

1L :

13
1k

Ta 24°

15
16

17

T = 30°

18

19
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TABLE IV.- Concluded
PURE PLANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE EAVING A 40° ANGIE OF DEAD RISE
LANGLEY TANK MODEL 302
(Density of tenk water, 63.4 1b/cu f£t)
Pressure p/q et orifice nurmber -
Run
5] ot % 9% 9T 98 9 100
Te gl
1 0.0076 -0.0022 0.0669
2 .0000 0.0465 -.0038 .0530 0.0792
3 ~-.0049 0377 0.0158 -. 0077 .0465 L0721
L -.007T L0357 .01k3 -.0104 .0tko .0709
5 .0038 .0390 .0168 -.0065 -ORTT L0736
6 -.0132 .0198 .0%2h 0.0082 -.0159 .0308 .0k29 0.0725
T =120
7 | 0.0276 | o.oms | o.0596
0127 0.0563 .0066 .1066
9 .0011 .0530 0.0364 -.00kl .0696 0.1203
10 -.0148 .02hk2 .0k18 0.011k -.0176 .0b23 0593 | 0.1059
T = 18°
11 0.0552 0.0%17
12 .0221 0.041k .0201 0.2250
13 .0097 .1460 .0134 .1558
1 .0083 .0897 0.2k29 .012k .1283 0.2346
T=24°
15 0.081k 0.0690
16 .0345 0.1960 .0428 0.3464
17 .0151 .1360 0.3145 .0288 .1689 0.3750
T = 30°
18 0.1221 0.1082
19 .0586 0.3698 .0753 0.4602




TABIE V

PURE PLANING PRESSURE DATA OBTATNED WITH A PLANING

SURFACE HAVING A 40% ANGLE OF DEAD RISE

AND HORIZONTAL CEINE FLARE

LANGLEY TANK MODEL 302-A

(Deneity of tank water, 63.h lb/cu £t)

NACA TN 3477

Pressure p/a 8t orifice number -

in |2
gl i Tl NS PN B A AP I R A
s : .
1] 6.71|12.20 [ 0.9% | 0.67 { 0.0902 | 0.0960 | 0.0408 | 0.0883 | 0.142k |0.2120 {0.05T4 |0.0243 | 0.0215 | 0.0153 | 0.0050
232,78 |12.17 | 2.32 [1.45 | L1726 ) o7k | .0166 | .OBTT| OIS | .OWML-| .OMGE | .OW6L| .0566] .057T | .0616
3 |12.78 | 12.23 j2.27 {1.54 | .1708| .o752 | .0165 | .0392 | .ohes | .oh2n | .oh6h: | .OMEM | .0557 | .0567| .0598
4 t17.89 | 12.20 | 5.7T | 2.34 o4 | .0638) .0093 | .0269| .0%0% ) .O301| .0%11 | .0311| .0375 | .0%352 | .03%2
5 |21.9% | 12.20 (k.95 [3.20 | .2048 | .0896 ] .00%39| .0210| .0232 | .0248 ] 0288 | .0221 | .0282 | .0282| .0276
R - =
6| 5.6t |12.25 | 0.55 | 0.43 [ 0.075% | 0.1571 | 0.1806 | 0.1797 § 0.043k [0.0502 | 0.0346 (0.0143 |0.0016
7] 9.69j12.08| .94} .62} .1328| .1413 ;&51 L0890 | .1228 | .1933 | .3088 { .04 | .0366 | 0.0338 | 0.0152
8| 9.69|12.26| .94 | .60 .1200| .1372| .Obmo§ .0891 | .12%1 | .1995 | .3011 | .0656 | .o344k | .0301 | .0l0%
9 |19.60 | 12,1k { 2.49 [1.55 | .2660| .1068| .0168] .0398 | .ok61 [ .ou82 | .o52% | .52k | .0628 | .0628 | .0660
10 |19.60 [12.20 | 2.58 [1.52 | .263% | .1107§ .OlTT| .OM31| .ObT5 | 0524 | o546 | .OSL6 | .065L) .0668 | .0679
1| 8.61] 811|244 [1.52( .2618| .1073| .0138 | .0k00| .OMS0 | .Ok88 ] .0538 | .0350 | .0638 | .0675 | .OTOO
12 [11.08 | 9.09|2.52 |1.58 | .26B0| .1063 | .0187 | .86 .o52% | .0523 0598 | L0598 1 .0691] .0691] .0691
13 |11.08 | 9.12|2.52]1.53 | .266h 1101 .06 | .O4EL | .OSOL | .0556 | .0556 | .059% | .0668 | .0668 | .0668
i [30.67 | 15.25 | 2.49 (1.56 ] .2638| .1059 | .0226] .ouB: | .o52% | .0537 | .0591 ) .0591| .066% | .0697| .OTLT
15 {3144 |12.20 | 5.05 |3.08 | .h4ok | .0890| .0061| .o270| .0320 | .0331 | .o3u8 [ .o33T| .0h0B] .0%97( .0370
T = 18°
16 | 9.27 |12.29 | 0.52 | 0.36 | 0.1228 | 0.2362 | 0.1k29 | 0.3349 | 0.2450 | 0.0684 | 0.0890 |0.0388 | 0.0102
17 [16.29 |12.26| .98 | .62| .2168] .2212| .0626] .1170| .1518 | .1931 | .2655 | Jheto| .18sk | 0.0626 | 0.0386
18 | 23.86 12.20 1.6% | 1.05 | .3206| .1955| .Ok35] .0850| .1016 ] .1119 | .124h 1379 | 1596 .18ks | .2218
19 |34.81 | 12.26 | 2.64 | 1.6% | k632 '.1755 .0318| .0687| .0790 | .0831 | .0003 | 0934k | .1016 | .1057] .1088
20 {34.85 |12.23 | 2.57 [1.62 | .4658| .1B12| .0286| .0637| .07T36 | .0808 | .0863 | .0863 | .0967} .12033 | .1066
21 134.85 |12.23 | 2.64 |1.62| .1658| .176k | .0280; .o60k | .oT36 | .O07TTS | .0846 | .OB7H | .oobs | 2028 .1061
Tm H°
22 112,46 | 12.29 ] 0.58 | 0.35 | 0.1650 | 0.3438 | 0.1593 | 0.%226 | 0.4758 |0.1899 |0.0807 |0.0382 | 0.0347 | 0.0112
25 |22.58 | 12.26 ) 1.02 | 57| .3004) .2043 | .0810| .1507| .A876 | .22%5 | .2860 | .3813 | .5%10 | .1601 | 0.0625
. T = 30° ' — -
2k [15.25 | 12.17 | 0.49 | 0.35 | 0.2060 | 0420k | 0.1791 | 0.3261 | 0.4TT0 |0.4958 [0.135k [0.084 | 0.0500 } 0.0292 | 0.0167
25 |27.57 | 12.20| 1.05| .63 | .3678] .3503 [ .2057] .1907) .229) | .27a6 | .3317 [ .hlk6 ] .5390 | .BW78| .LiB2
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TABIE V.- Continued

PURE PIANING PRESSURE DATA ORTATMED WITH A PLANIKG

SURFACE BAVING A %0° .ANGIE OF DEAD RISE
AND HORIZONTAL CHINRE FLARE
LANGLEY TANK MODEL 302-A

(Density of tank water, 63.% lb/cm £t}

" Pressure pfe at orifice mmber -
Fm
o [n=s o] s ][n]s]|w]e]=]=
T=g°
1
2 | 0.0799 |0.0905 | 0.1166 {0.1959 | 0.1548 | 0.0327 |0.0211 |0.0205 | 0.0133 }0.0033
3| .otok | .0918 | .1207 | .1939 | .1599 | .0340 | .0196 | .0196 | .0L13
| .ok25 | .Ok15 | .Ok15 | .O#35 | .OkTT| .0518 [ .0508 | .0529 | .0580 | .0653 | 0.067k | 0.076T [O.L7hL
5 .0309 | .0320 | .0320 | .O331| .0353 | .0370 | .O36k | .036% | .0420 | .O436 | .ochk20| .oh2o | 0552
T = 120
[
7| 0.0007
8 0055
9 .0817 |0.0879 | 0.0965 10.1152 | 0.1k13 | 0.2063 |0.3005 | 0.0900 | 0.0262 | 0.0262 [0.0178
10 .0872 | .0%k9 | .1038 | .1236 | .1755 | .2782 | .1855 | .0320 | .02h3 | .0L95 | .0055
n 0850 | 0888} .1000 | 1262 | .1725 | .2812 | .1988 | 0375 | .0238 | .0188 | .0138
2| .0859 | .0915 | .0552 | .106k | .1363 | 1795 | .2933 | .1662 | 0355 | .0261 | .o22h
13 .0850 | .0928 | .0890 | .1057 | .1503 | .2115 | .2708 | .0519 | .02kl | .01k8
% 0856 | .0922( .1002 [ 13T | 453 | 1961 | 3112 | 1048 .0325 ( .0%25 | .0206 | 0.00:C
15 JOh53 | .OL38 | .OhhT | .OE: | .OkOT| .04l | .0519 | .0508 | .o546 | .0591 | .0585 ( .0585 |0.07hoO
T = 18°
16
1T | -0.0027
18 &U36 (0.1kT2 j0.0373 |0.0332 | 0.0218 | 0.0083
19 252 | L1303 | .1385 | La5k9 | L1775 | .2011 [0.2483 |0.3334 |0.550h {0.1118 |0.05hk [ 0.01Th
20| .1220 | .29b7| .13%0 | .1¥78| .1687| .1912 | .2313 | .2662 ] .k363 | .1703 | .ok | .0280
21| .187 | .1258 | .1324 | .78 | .1670 | .2806 | .2302 | .23k | k286 | .207T | .0681] .59
T = 30
22
25 | 0.0287 |0.0062
T = 30°
=3
25 | 0.0363 [0.0259 10.0207
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TABLE V.~ Continued
PURE PLANING PRESSURE DATA OBTATNED WITH A PLANING
SORFACE HAVING A %0° ANGIE OF DEAD RISE
AND HORIZONTAY, CEINE FLARE
LANGLEY TANK MODEL 302-A
(Density of tank water, 63.% 1bfcu f£t)

Pressure p/q at orifice nurber -~

" | & | e | s | e | 28 | e | 50 | 3 | e | 5 | % | 3
T = 9°
1 0.0221 | 0.0596 | 0.0856 | 0.1016 | 0.1076
2 L0105 | 0311 | .0h16 | .o483| .oSu9
3 L0072 | .0299 | .Ok02 ] .OBSH | .0%526
L lo.0ms5 - L0051 | .0218] .0301 | .0363 ] .OhOh
5 | .o751 | 0.0905 | 0.1187 | 0.1987 [ 0.1785 | 0.041k | 0.0215 | 0.020: | .0000 | .OLTL| .0248 | .0298| .0326
’ v = 12°
6 0.036% | 0.1011 | 0.2275 | 0.1352 { 0. 1137
T 0265 | .0t38{ .1059 1 1375 | .1617
8 0273 [ .O0T34 | .1066 | .1377( .1629
9 0073 | .0356| .052% | 0628 | .oTOL
10 o121} .0397 | 0546 [ .06k0| .0723
1 0038 0338 | (.hTS | .O5TH ) .0662
12 0122 | .Oh11| .02 | L0635 .0T10
13 0093 o408 | .0556 0849 o723
i 0153 | o431 | .05T7 | 0670 o0 -
15 [0.0927 {0.1065 | 0.1143 | 0.1347 [ 0.1827 | 0.3008 | 0.1871 [0.0W7 | .0028 | .025% | .0370 | .OWk7| .0502
= 18° -
16 ' . 0.06%53 | 0.1725 | 0.2410 | 0.2655 { 0.1368 )
17 .06 | 8| .1610 | L2067 | .22 .
18 0249 | .0808 [ .12ko | .1368 | .1575
13 .0195 | .0667 | .0893 [ .2057| .1280
20 | 0165 | .os8e | .086 | .1000 | .1121
21 _ L0231 | .068h | L0918} .1055 | .1137
T = 2%°
2 0.1001 { 0.2¢71 | 0.3492 [0.3961 | 0.2022
23 ' -057h | L1517 | .29% | .27hT | 3239
T = 30°
2 0.1271 |0.3072 | 0.436% | 0.5166 [0.3791

25 L0829 | .2042 | .2871 | .3545 | (k267 5
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TABLE V.- Continued
PURE PLANING PRESSURE DATA OBTATNED WITH A PLANING
SURFACE HAVING A 40° ANGLE QF DEAD RISE
AND HORTZQNTAL CHIKE FLARE
LANGLEY TANK MODEL 302-A
(Density of tank water, 63.k 1b/cu ft)
Pressure p/qQ =at orifice mmber -
"6 [ ot [ 8 [ 55 | % | s [ s | % [ % b | %6 | w1 | ua
T=9° -ﬁ_
1 |0.1032 |0.0999 [0.0850 {0.0315 [0.0105 [0.0085
2| .51t | 0849 | .0899 | .otetr | .omok | .087T {0.1195 | 0.0555 |0.0150 |0.010%5 | 0.0CkH:
3| o567 | o629 | .ofc1 | .o7z2 | .oton | .0866 | 1217 .o526 | .o113
k| .05 | .Ok56 | .ObTT | .OBOB | .Ok98 | .0518 | .0612| .0705 | .OT56 | 0767 | 0829 |0.0871 | 0.1099
51 .0842 | .0375 ) .0397 | .0397 | .OkM: | .O431 | .Ob58 ) .052% | 052 | .05 | .0552 | .0530| .0s91
7 = 120
6 |0.0203 |0.0126 |0.002T
T} .1702 | .26s5 | .1262 {0.03k4 0.0135 | 0.003%
8| .1678 | .1629 | .1180 | .0230 | .0098 | .0033
9| .otk | .0817 | .0879 | .0911 | .097h | .1OBT |0.1529 | 0.1811 j0.1382 |0.0209 | 0.00h2
0| .0762 | .0859 | .089% | .0927 | 0988 | .1076 | .1512 | .1551 | .0585 | .005
1| .om2 | .0788 | .0850 [ .0900 | .0962 | .1050 | .1588 | .1688 | .0575 | .01R5
12 | .oth7| 0822 | .0859 | .0896 [ .0952 | .1008 | .lh1g| .1905 [ .1G43 | .o50k | .0M5E8
15 { .OTT9 | .0835 | .0800 | .0928 | .0983 | .1039 | .1317| .161% | .1076 | .0OTk
Le | 0776 | 0849 | .0909 | .0995 | .1002 | .1082 | .1500| .1851 | .1500 | .0k05 | .0126 |0.00K6
15| o519 | .057h | 0501 | .0591 | .0618 | .06k0 | 0673 | .078 | .0789 | .0795 | .0828 | .0800 | 0.0867
T = 18°
16 |o.0112
17 | .2910 |0.32%2 |0.2753 |0.0500 [0.0225
18] 1782 | 1980 | 2239 | .2550 | .29%k |0.3338 |o0.011k
19 | .1262 | .1365 -.11;36 .1508 | .15%0 | .1683 | .2196 [ 0.3560 {0.35T0 |0.1867 | 0.0154
20 | 1203 [ .1302 | .1368 | .1&kS5 | 1511 | .1621 | .2083 | .301 | .3555 | .2s5kk | .0176 |0.0187
21 | 1285 | 1308 [ 1396 | (A5 | 1528 | L1627 | .2072 | 3379 | .3566 | .2638 | .Okko
T = 2%°
£2 |0.0183
25 | .38k {0.%520 {0.k520 |0.1056 [0.0102
T = 30°
2 10.0240
25 | k892 {0.5493 | 0.5T94 |0.2643 [0.01T76

k9



TABLE V.- Contlinued

PURE PIANING PRESSURE DATA OBTAINED WITH A PLANIRG

SURFACE HAVING A 0° ANGLE OF DEAD RISE

AND HORIZOWTAL CHINE FLARE

LARGLEY TAWK MODEL 302-4

{Density of tank water, 63.% lb/cu ft)

NACA TN 3477

Pressure pfq at orifice number -

Run
w [ w2 s [ s[5 ]% [ [»]»]6]ea
T=9°
1 0.0072 | 0.0458 10.0508 | 0.0712 { 0.07T3 | 0.0778
2 -.0006 | .032T | .0327( .0516 ) .OSTT| .05k
3 .0021 { .0309 | .03%0 | .0505| .0567| .0588
k 10.1285 | 0.0477 | 0.0052 -0000 | .0238 | .0269 | o825 | 0456 0456
51 .080| .o85 | .1236 | 0.0972 |0.052% | 0.0210 [0.0011 |-.0083 | 020k | .o19% | .0348 | .ok1s | .0397

T = 120 N
6 0.0220 | 0.0659 |0.0824 | 0.0995 | 0.1088 | 0.115%
7 L0186 | .0625 | .0811! .0997 | .1099| .1206
8 .0208 | .0628 | .0809 | .1006| .1093| .le02
9 L0063 | o419 | .okg2| .0670 | .otk .0785
10 L0055 | .Oklk | 046k { .0668 | .omkG | .0TT8
1n -.0050 | .375 | .ObT5| .0625 | .0700| .OTS0
12 L0056 | .OR1Y | 0504 | .065% 0728 .07
13 .0000 | .0371| .ok82| .0631 .o0705) .o761
14 01661 .ou98 [ .osuk ! .oTH6] .0825 | .oB43
15 | 0.0916 | 0.1143 | 0.1496 | 0.1877 | 0.1518 | 0.0359 | 0.0033 | -.0050 | .0%26 | .o3311 .0530| .0585| .o591

T = 18°
16 0.0k90 | 0.1338 | 0.1736 | 0.2093 | 0.2328 | 0.260%
17 .0522 | .1208 | .1518 | .1893 | .2056) .233h
18 03731 .0933 | 1223 | .1k93 | .164B| .1835
19 ,0256 | .OTTO| .0975 ! .1190| .1263| .1385
20 L0418 ( 0738 ¢ .0918( .1187| .1308( .1363
21 -0574 | .08k | .098k | .1209| .1319| .1koOT

Y-

22 0.0519 | 0.2165 | 0.2767 | 0.3461 | 0.3880 | 0.555%
23 L0128 | .1TT3 | .2276| .27718| .3136] .3u3h
T = 30°
g-1 0.1500 { 0.3041 [0.3885 | 0.4708 | 0,5416 | 0.6345
25 161 k6| (3130 379 [ heoB| 706




NACA TN 3477
TABLE V.- Continued
PURE PLANING PRESSURE DATA ORTATHED WITE A PLANING
SURFACE EAVING A h0° ANGLE OF DEAD RISE
AND HORTZ(HTAL CHINE FLARE
TANGLEY TANK MODEL 302-A
(Density of tank water, 63.4t 1bfcu £t)
Pressure p/q_- at arifice musber -
e lelelolalalaelolninlels]s
} s
1 |0.0773 | 0.0789 |0.0789 {0.0789 [0.078% | 0.0778 |0.0778 |0.0850 | 0.0033
2| ook | .0855 | .o7e7 | .ot | .o7199 | .o810 | .0838 | .0910| .0927 | 0.0916 |0.0866 |0.084k | 0.084L
5| 0629 | .0670} .oma2 | .o753 | .07k | .OT9k | .0836 | .0908) .0908| .0877 | .0866 | .0805 | .0805
b ) .o498 | .0508 | .0539 | .0560 | .0560 | .0539 | .0560 | .o612] .0622 | .0653 | .0632 | .0T6T| .0788
5| 036 L0836 | 069 | .O4BO | 0486 s8] ow75 | L0535 | 0530 .0530 ] .Ok9T | .0596 | .0596
T = 12°
6 |0.1192 | 0.126% :0.1501 [0.0099
T 1234 L2 | L1319 | L1357 | 0.1369 | 0.145% ]0.0000
8| .1235 L1290 | .1279 | L1323 | J13kh .1k43 | -.0011
9] .0859 L0900 | .ogh2 | .o984 [ .1026 J1ok7 | L1152 |0.1256 | 0.127T | 0.1361 | 0.1k2k |0.1k66 | 0.18T76
10 | .08 o872 | .o9e7 | .0983 | .1021 JA060 | 01110 | L1231} 1281 | L13kT | L1352 | L1397 .1kS52
11} .0812 .0888 | .0938 | .0988{ .1038 JAne [ 1so | J1e62| J1350 | .00 | L1438 | L1888 | L1500
2 | .0822 0859 | .093% | .09T1 | .1008 | .1ok6 ] .1120 | .121k | .1289 ] I35 | .1k19 | .1kok | .1hkok
13| .0816 § .0812| .0928 | .0965 | .1039 | .lo76 | .1132 | ,1169) .1280| .13k | .2280 | .1373 | .1336
U | o922 | -0955 | .1035 | .1062 | .1108 | .1308 ] .1181 | .1287| .133% | .1373 | .1k13 | .2kT3) .1hk80
15 | 080 .08%0 | .o70L} .070T| .0729 | .070T| .02 .OTTB§ .078% | .0800 ) .OP5L | .0867] .0867
TI=:|.B°
16 [0.2992 |~0.0061
17| .2497 | .26% |0.2829 |0.308: | 0.1213 |-0.0065
18 | .2000 2177 | 2342 | .2519 | .2685 | .2799 |0.20kh |0.3130 | 0.3k00 | 0.0207
19 | k7] 570 ] 1&%2 | LAk | 2796 | L1878 | 1970 | .21ak ] .22kT| .2370 | 0.253k |0.3099 | 0.3283
20| k73| .1550 | 166 .1681| .1769 | .1813 | .1918 | .2050| .2176| .2302 | .2k6T | .2989 | .3187
22| sar | 561y .aser | .ito9| L1786 | L1857 | 1912 | 2050 .2196 | .2330 | .23k | .3011) .3176
T = A°
22 |0.0817 }-0.00T2
25 | 3813 4151 o.k602 [0.5361 | 0.0000
T = 30°
2 o.ookal
25 } 5203 | 0.5764 {0.6309 |0.34k1 |0.00%1
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TABLE V.- Continued
PURE PLANING PRESSURE DATA OBTAINED WITH A PLANING
SURFACE HAVING A 40° ANGLE OF IEAD RISE
AND HORTZONTAL CHINE FLARE
LANGLEY TANK MODEL 302-A
(Density of tank water, 63.% ibjeu £t)
. A .
Pressure p/q at orifice fumber - . .
e Tws ] a ] n]ns|w]le e]s|a|s]s]es
T 9° .
1
2 [0.084: | 0.0866 | 0.0089
3] .0805| .oT9% | .0258 [-0.0010
k]| .0819] .08n .0891 .0933 [ 0.097% |0.097k | 0.0953 [ 0.0902 | 0.0891 | b.0020
5] 0596 ) .0618 | .062k | .065T| .068% | .0mB| .OT51| .0795| .0916| .0878 |0.08h45 | 0.0828 [ 0.0828
T = 12° e
6
T
8
9 |0.2487 ] 0.1361 [ 0.00%%
10,| 1463 | 0331
11{ .1588 | .0225
122 .1koh | .1550 | .0%17
23 | 1298 1261 ) .05%4
M [ L1493 | .1336 | .0060
15 [ .0872 | .0889 .9889 0.0916 | 6.0933 |0.0966 | 0.0999 | 0.1071 | 0.2308 | 0.1479 { 0.2479 | 0.1479 | 0. 1496
r = 18° .
16
X7
.18
19 [0.3529 {0.0031
20 | .3h95 | .ookk | ~0.0060
22§ 62| .0363
T 24°
g2
=3
T = 30°
-1
25
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TABLE V.- Concluded

BURFACE BAVING A 0° ANOLE OF DEAD RIEE

AXD EORTZONTAL CHINE FLARE
IARGLEY TANK MODEL 302-A
(Density of tank water, 63.h 1b/cu £t}

PURE PLANING PRESSURE DATA OBTAINED WITH A PTANING

Pressure Ppfq at arifice mmber - )
Run
o |w|afe[s[s s [s]a[»]n|w
T=9°
1 0.0298 | 0.0282 0.01%9 j0.0806
e L0105 | .0733 [0.2087 -0078 | .0683 {0.09T2
3 .0052 | .0691 | .2011 L0031 | .0840 | .0939
L3 ooel ] .oik6 | .os91 .0021 | .OkTT | .0580
5 [ 0.0834 | 0.0789 | 0.0039 0006 | .0586 [ .OhGk [0.1722 --001t | .0k20 | .0486 |0.0968
T =12°
6 0.0797 0.0209 }0.020%
7 -0572 | 0.0547 -0192 § .1330
8 O3TT| -OW3T 0180 | .1325
9 .0065 | .0879 {0.1780 .0063 | .0838 |0.1288.
10 ai27| .0911 | .206k 0066 | .083% | .13hT
1 L0075 | .0925 | .19%8 -.0012 | .0825 | .1362
12 .0075 | .09%h | .1728 -0037 | .0803 | .1270
3 <0074 | .0903 | .2818 .0000 | .0798 | .1280
bt <0166 | .0909 | .1T72 0139 | 0909 | .135%
15 | 0.1369 | 0.0030 -0033| .0585 | .0707 [0.1783] .00LL | .0829 | .O723 |0.13kT
T = 18°
15 0.1164 0.0:39
17 .0609 | 0.1k52 0364 | 0.2649
18 .0563 | .2508 .0k9 | .2085 |0.0218
19 -0287 | .1529 |0.2h32 SOM7h | (1436 | .21hk
20 .0286 | .1500 | .2363 .01k8 | .1kko | .2066
21 L0319 | .18k | .2352 .0209 | -I43k | .2088
T = 2k
22 0.1k91 0.0796
23 0800 | 0.4971 0533 | 0.k039
T = 30°
- 0.1718 0.1135
25 .1068 | 0.7059 .0850 {0.5k21
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Figure 1.- Cross sections of models.



Orifice no.
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Figure 3.~ Sketch of manometer system.
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Figure 4.- Photograph of a typical pressure distribution.
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theory. T = 6°
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(v) -%E = 2.87; run 9.

Figure 5.- Continued.
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Figure 6.- Typical flat-plate pressure distributions; comparison with
theory. T = 18°.
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Figure 10.- Typical center-line and transverse pressure distributions
obtained with the 20° dead-rise surface. Comparison with theory.
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Figure 10.~ Continued.
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Figure 11.- Typical center-line and transverse pressure distributions
obtained with the 40° dead-rise surface. Comparison with theory.



(]

NACA TN 3477 71

A

‘&

o
N N N N U N N N W

o

(b) T = 18%; %n_ = 0.98; run 12.

Figure 1l.- Continued.
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Figure 14.- Comparison of experimental and theoretical stagnation-line
location for surfaces having dead-rilise angles of 20° and 40°.
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Figure 15.- Effect of horizontal chine flare at various trims on trans-
verse pressure distributions of a 20° angle-of-dead-rise planing surface.
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Figure 16.- Effect of horizontal chine flare at various trims on trans-
verse pressure distributions of a LO® angle-of-dead-rise planing surface.
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